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(54) C^0J<7):SIJ^] ^A^BMJffife'i^'f ^^>^^n:M^3-K-#•^DNABr>i■ 



-^D — (EN V/N S 1 ) . N S 2fii^^a— K-r-S 



c 


E 


N51 


NS2 




I^<7)^aJXId:-$P$ a— K-r^ D N A©r>T-o 
[if 4 ] is^US-^ 2 *z <t o r ^ ^ tv^ T H y 

^ 384A^i^ SlO^-CCDl^Al^BiifffiSt't^-r^UXNS 1 j5x 
ilCD±a53ild:-^$ =3— K-r^D N A^>to 
[Itm^S] lB^J#^2(-ci:oT7F^n^THy ^# 
SIIA^t.lOSl^-CtDl^Al^BSFife't^^^l-T.NS 2tn: 
ll<D±gP3ili-aJ^ =1— K-ri) D N A^ito 

[|f*«6] i^Ai^B^flfiJ^'!7>r;u;^fiT:i^a>sfi3?ij#^ 

3 IC c*: c» $ tt ^ 7 S y ffiiS^i CD ±35 3i li-^ ^ 3 - 

[lt*^8] SEi?iJ#-^3lC.fc-:>rjF$4x^TSy 
192;!)^t> 383^'C<7)|^A#B^Sf2i£^-r;U7.EN Vfii 

[if 9 ] lE^ij^-^ 3(Cj:-:)T^$n'Srsy^# 
# 384;t)^t> 810*'C(Dl^A|^B^F2Jt'^-f ^UXN S 1 
l^(7)±SUXId:— n— K-^^D N A^)to 

[lf*3li o] iE9iJ#^3lcJ:or7K^;K^TSy ^ 
811 1031 ^TCD|^A|^B^flf2fe't7-<;UXNS 2 
jnl^ro^aiXfi-gP^^i— K-r-S D N A©tM-o 

[ii^:^ 1 1 ] If 1 - 1 O CDL^•rtLA^-]li^l^m 

CD D N A ®r >! ^ P ^ — ^ - <D T 3t C: ^ S -5 ^ ^ ^ -- 
1 1 tfi^CD^3^^^^-o 

[if*^i 3] S^ic. 11^:^1 iXlii 2i:ifSKcD 

IBKcD?^MSE^t*o 
[si*^1 5] lS5iJS^2 3i:ii3lCci:-DT^$tt^^^ 
Al^BSIFiS^'t^'f'^l^T.fiiJlcDT S / KiE5iJc7)±aJ32:(i- 
SP^^t-i®^^ (tK'J) KcDg^:^;£-T:feo-C, 
lf*Sl~1 OCDL^•rtLA^— ^l:it5i£CDDN A®r>^'^® 

mIfBD N A^M-^f§^l$•t^^#^^f*T■eH^JfSff^MlE}IH* 



if#ga¥6- 1 4 18 7 0 

[^B-^cDl¥$ffl;:i:|$iB^] 

[000 1] 

NV. NS1) tAlSS.l/-^CDlMSitMaM-efe^NS 2 

C+L CD D N A ©T>T-CDfH§3^fzH^ ^ o 
[0 0 0 2] 

[t^&^^ft?^] ^^Al^B^flfifelif^^ttCDflTifeT'fetJ. 
?SH^^I^A3^BSflf2Ji£Ii. B^flf3itCD7.^'J-->^ 

[0 0 0 3] ^j^^-f ;uxcD^ta^fi*i?^^ttMii. ^>/^ 
> V— Lfc^lfeH^f:: J: ^ P P7^;UA®g11CD 
R N A 't7>f ^UXT'fc^ C t ^cf t)3b^ t o r 

7b^ 0'r;^Xe(*CDP^lrliSo-Cl^7:^:L^o .1 9 8 9^ 
IC, *^±-r P> (Chiron) thCDM. Houghton 
t» (*$^¥2-5 O O 8 8 0-^^^) CD'i7';U— :/|Z«i:o 

g^A|^B^ffFi^£lc§t<la^LTl^^^-<;^AS^ET 

CD— a5;b<A g t 1 1 v/XT^A^fiJ^Ly-r-f Ay 'J — 
->^•(C.fcy ^D-->^'$HCMffFiJ£«^'f (HC 
V) t^^S^H/zo ISI^iHl^^. ^tb^A (!t#JP^3- 
1 8 9 2 6 8^) ^ < (D^^^*;U— >^ . 
N. Katot). Proc. Jpn. Acad. , 65B . 219-223 (1 
989)) IZJ;LJ. HCVitfc^2b<gfe^<^P-->^$4x 
CD ^mw.miSi.'iSt(r>w.miy' i=>^;|i|$n^T5 / SlE^iJ 

(Q— L. Choo^>, Science, 244 . 359'- 
362 (1989)) o 

[0 0 0 4] HCVliH I V^CDjfecDRN A't'^^UXi: 
PI+$Sy)-C^m^^-L^<. ^#(cn^^fiK^D^M3E)^* 
M^Trfe'So ■^<D^*(cJ::o■C7^)^. >r P >tt2t»<f^i:£ L 
f - H C V it <5 ^ ^ B * A * * CD H C V it ^ t CD Fall r 
li. ^SiB5ij;Ri;it^TSy^iE?iJU^;UT? 1 Ot!E%CD 

m^WMm. 36 (10) . 1679-1691 (1991) ) „ 

[0005] v?— >'^7;^-4^>^•|Zc^:»'J^t^^FtLfcHc 

V(Ditfe^«itI-<*:^^. ClCD^itcf'ICli. JWOOTS 
y^3^SA^t>/5)t^7K'j :/ai^-r >cDi^^«t;b<#aEL. 
CDS' 5ffi|::$^330 5^ ^ U:t^ KCD|^aiRfIi^A<#S LT 

(N. Ka t o»i. Proc. Natl. Acad. Sci. USA, 
87. 9524-9528 (1990)) « C CDT^'j :^P t^-T >(i. -E-(D 

NS 1 mSitMSMTfc^NS 2. ns 3. n 

S4. NS SiilC^lt^^tt^o C^^bCDMSMli-*CD 



(3) 



^^m^ 6-141870 



•^-tL^+LCOStgilfiaA^f^^^^TL^< ^^^^ 

[0 0 0 6] 

[000 7] C(7><fc5l::LTH C Vfiii*.^;li|^-r^:*ri^ 

fct^m^mS:t'^m\^v&^xt't<DXf}<m^'^^ji^^ 

HCVI±*:/-£|r^> • t>a±gS3^-Clg5i$1±^ 

zttt^x^-r. f^^j^.tLx^m-^mui^^^Siizm^ 
ztitmmtiimsixh^o ^tz. ncv^^^mmLx 

"^^^iHr^tzdblzit. ZLtih>mi\(0^m\z1^J^Ltz^ 

[0 0 0 8] *fgB^#bli. Hcvtgiiil6«(7)<fc5i:: 

iiMfiS^iT. JLiy^a — y^ N S 1 K-r^itiS 
[0 0 0 9] :^m^MOB^\t. iB^m-^axfiaizjio 

ESttZ/Xli E N VaLK/3lIiN S 1 S.l//3Z.iiN S 2 
jnJl £ 3 - K-r -5 D N A ^ ^«-r C ^ -e ^ c 
[0 0 10] ±fBDN ASrinC^^ 

[0 0 1 1] *^B^CD$ t)(rSlJOg6*Jli. Jlf5^3E^^^ 
fig^-f'S. lE^iJ§^23^li3llJ:or^$tt^|^A3^B 

[0 0 12] 

[mmimik-r i>tzisba:>^m *^Bj#t,(i, ^?:*:^c 



iz^Jif^affliKDHc vitg^ (#4j^i;#6) 

> -y-r ^ C i: I- fi^S) L o 
[0 0 1 3] m^ lZ\t. HC V (#4) ite^CDS' IRlj 

^fcnaicii. Hcv (#6) m 

tlfcHCV (#4) ig^£^^(i^<!: LT. 5' P^mizms 
1 O^SJ^CDl^^lRMilE (iUT. core! t t^-T 

-s) . $^ 5 7 oiga^coaT (CORE) mm. mei 

0^S>t^CDX>KD — :^ (ENV) ^la. $^1 28 0ig 
S^tCDNS 1 $^17 2 O^S^KDNS 2«il|E. ^t/ 

NS3$mo:>-^t^^mm^ti^ztt^mmLtzo ^ 
fc. HCV (#6) itG^tiHcv (#4) m.B^tm 

[0 0 1 4] ziHih2mm(DHcv^Bi=f-(Dmm^^\z 

fSiLXit. 5trcMflTii^S^JfEl«.*:y RN A^lSytb 
2fllic7)::^^^'-7— ^fflL^T/-K•J>^— tf^mSfS: (P 

CR) ^trT'cfo'CHCVCT^igiUDN A^it^^f. 
anger (Science, 214. 1205-1210 (1981) ) CDv 

(A) . «iiitfE^3r^i^ (B) . «igitiE^x>K 
(c) . Ris^mi^mm^Ns ly^Nszm 

m (D) C7)4OCDMi^C0DNAgr -^-ttbCD^^ 

[0 0 1 5] 3t^$tLfc=&DN ASr)t(7>IE^i^Sf:^. $t) 
2500:?^^ lyTt-^ V^t^i^f^^HCWmB^ (5' l^^lRfl 
la/CORE/ENV/^NS 1/'NS2/NS3) CD3g 
SlB?'JZ^0^Ji^7Sy^lE5iJ^.^^L. HCV (#4) 
it^^^|::|§Lr;^S$HfciE5*j^ie^ij||-^2i:Lr. ^ 
fcHCV (#6) it^^ir||LT;^^$;KtziB5iJ$-i£5i] 

[0 0 1 6] #4&1/#6<DH C VitfcTlSiiCOt#@li 

[0 0 17] ( 1) HCV (#4) mm=Fm)n 

3 4 6 1 :5^-S7 U:^^ K*^f)/ftl'J. ^ U^f^ 

KS^3 0 7-3 46 1 (1 O 5 1 T^y^) -Cfey. 
C<7)5*>CORE^ltli5^^ l^yt^ K#^3 0 7-87 
9 (19lTSy^) . ENV (ENV1 i:*;!*-^^) 
fliltlip^ <7 U:^-^ K^"^ 880-1455 (192TH 
/K) . NS1 (ENV2<i:t»-r^) 3^ ^ U:^ 

5^ K#-^ 1 456-2736 (4277^^^) , NS 

zmmRiff^s 3$m\ty^<P k#-^2 737-3 

46 1 (2 4 1 TSy^) lC)fe^J£LTL^^o 
[0018] (2) HCV (#6) T^B^^Pi 
3 4 0 1 3^^ K;5)^^/5£y. ^IRI|mii3i ^ 

KS-^3 07-3401 (1 03lTSy^) T'fey . 
Z<7)5*)CORE|Il|E(i5i^ U:t^ KS-^3 0 7-8 7 



(4) 
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9 (191TSyK) . ENV (ENV1 t"^^^^) 
^ U;j-^ 880-1 455 (192TS 

. NS1 (EN V 2 ^ t«i-r^) 
^ KS-^ 1456-2736 (4277 = ^^) . NS 
2$m:SLlfNS3mmt^<P KS^2 7 3 7-3 

40 1 (2 2 1 7 = y ^) lC^^^;:LTl^^o 
[001 9] HCV (#4) :Rt/HCV 



6) oifE^i^fr^s ■r'C'l::'i;^S$+tfr:t)-f P>*± (WO 
9 0/1 1 08 9). Klilt) (J. Virol, , 65. 1105-1 
113 (1991)) XliTSifb (Proc. Natl. Acad. Scl. U 
SA. 87. 9524-9528 (1990)) (D^m (CORE-NS 
2) t5?-:7U;j-^KSS^J5tZ>:TS>'KlE5»J(Dffl|Hitt^tt 
^Lfz^m^TUm 1 l^n^-To 
[0 0 2 0] 
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)\.vm 1 p-25%. T^y ms,m i^^ji^x-m 10-2 

[00 2 1] ti£o-C. :*:^B-§(*. I^Al^BMflfife't^-r^L' 
X S 3fc CDIB^J^-^ 2 X (i 3 IZ <fc o T $ H i> T S y ^12 

D N Ai^Hr^Stt-r-Sc ^'cCfc. gp^^ KiS^iJIi. 

[0 0 2 2] :^nmt^fz. iB5iJ#^2:5t(i3lCj:or 
^n^Ftt-SENV. NS 1 :&1;nS 2trLl^CD:^gU3i(i— ^ 
^n-K-r^DN AST>T-^«l«-r^o C;K^ENV. N 

s 1 RUN s z<o^mm:^'oi^r\t^X'izmm\^fzhts 

[002 3] ^:fg0^li^^(r, lS^J§-^2Xli3tr 
[0 0 2 4] :*:^B^(DDN A^>^li^tl^^t;®^?'j:^ 
LT^ P-JUV^'-r-SC: t iCcfc yiSD N A^>tC0^S[<7) 

[0 0 2 5] 5' ^mmmmt^^mrikmBnM S2$R 

Ztt^X'^^o C*VlC<fcoT. 5' l^l^lR^illt (A) t 

mmmBM^Tm^ (b) cd^^^x^^. i^i^iRiim 

(A) ;bN«b=tSiigSMNS 1 (c) ^T-Oimg'j^.^. 
5' l^aiRfii^ (A) ;b^t»IMSigMe:^NS 1 /N s 2 

(D) ^xom^'^^t^'^mttji^) . njtr^DN Am 



>T-S«=&-^'5>^ P — >AB. ABC. ABCD^PSi-r 

5S0lJ3T'i¥iIi-r^o CC03*>, ':7P — >ABCD (CP 
-4) ;b>t)CD^^3. 5kb D N A®r)t 1*:/^ :^ S Klz)^ 
^ix/L/fi^. :^^MJM1 0 7«^(c^AL, ff^me^f* 
(E. col i JM107/'CP-4) i: Lr^X^M^m 1 2 7 8 6 

LT^fi)t4^2^ 2 4 B^^•^?^i^^^^rL^^o 
[0 0 2 6] :*:^B^Ii^fr. ±IS D N A^>t^ ::^P^- 
[o o 2 7] — <b: urii. K. :7t— v 

^=LaO^ J^7^mt<nMX^^o DN A^S^lCcfcU^ft* 
:t^P V ( t r p) . h— X7h^P> (lac). 

^A^^'T-vPL . PR W'^mi'^^:itt<x^^o - 

fflBS^cDStS^it^A^^lf t>tt. ^/r:;^P^-'$i-i:LT 
S m ^ I ^ o p ^ - ^ - M K_ I i 3 - Tfx X 7h ^ ' J -tz u 
If. xy 5— tf^cDS^SP^f:i«t- ^::''P 
$1— \^T;up-;uT't Kpy-:^— tfic*j-r^::^p^ 

'^-r^i/xs V4 0. r?^ V— y^-f h-?' :^*p 



(5) 



imw-e-^ 4 1870 



[0 0 2 8] ^<p^-it^^\z^ mm^^^^tzi 
fiSRK- 1 3) t^mm-^H^o 

[0 0 3 0] :*:^BJCDDN A^3Ei^ffl^^9^'>-T'i7 
;ux<Dl@Sli, :*:ai^AlCc*: tJai^^^^fc^#M¥3- 
2 0 4 0 3 0-^(cKm(^):^;£^Sffi Lff^o ^Ut>-^. 

7. 5 k::^p^— ) 5^1/9 v—T'^-<;uxa> 
fe^O-r;u;^^::^^ »J— ->^'L. (Uilx-r^o ':?^v— 

[0 0 3 1] *^B^(i$t>fr. iB^J#-^2Xli3(Ccfco 

[0 0 3 2] ff^aiE^i^cDts^^frii. ffi^-r^?i3fc$ffl 

pTig^bath. ?gi^5^1]. #a^P^ hy^3? 
SfFii£®#Jfii;f t (D^XSI^;tt^l@-<^ Z it (c cfc y t> 

3Si;il5) c 
[0 0 3 3] 



[0 0 3 4] Hffigqi 

5' j^aiR^giSg (c o r e 1 ) (D>y P-^Vy 
(a) If A|fBi!STjfeS#itoS*^bC7)c DNA^-r::^^ 

©tt^lzfe-SB^iAlf A|fB^BTijStS#cDjftiSi I 
g^DSOmM Tris-HCI(pH8. 0) , ImM EDTAT'^IR^. fflflS 
3 5 0 O gT:2 0 5i'rB^iiiO-ri)C<hlCcfcyK 
^•r-So Z<7)±;t^^ t,(::4500 rpm (i^^lOOOOOg) . 4 
°C-e4B$FBlj§ib'r^Ci:(Cci:y^U-V h$f#fco C(7)^ 

T-te^— h;'acO±(cfi^L. ^':;^-7>SW5 OP — -51 
— -C 33000 rpm. 2 0''CT*1 8 Btrelilii^ LT'^ U h ^ 
Z(r>^\^v h^lOmM Tris-HCI (pH 7.5). ImM ED 
TA?t;1$|C^;bxL. y ji y ~J{. : <7 O n7\s)\.l. (1:1) 
m^^V 2^<Di^thmit<D^. Ji^t^iiySM NaC 
I ^ 1 O^^CD 1 a^ScfcU^x^y— 2. 5f^Sj[lQx.T 
-2 0^C|C2B#rBlj&MLfro 2^MflcM^1 5 O 00 g 
r'2 0 55^FBliIiOLI#btLfc'<U-y \-^VJL^)\^t:ai3- 

[0 0 3 5] ?#t):txfcRN A|^S^ffiU^r. Gubler & H 
offman(D^;^(C^jE£L^. rfTiS^-y h (Amershamttfe-S L^(i 
BRLtt) $ffiL\^>^*A:::^^-r^-.^f::J:y c DN A 

^#^Lfcc -^jS^tu/cc DNA^EcoRI — 
-izX'^mLfz'iklZEc o R I 'J >:^ — S)^l^(iE c o R 
I T^^^^— ^i^f^L. A g t 1 1 r^T — va)E c o R 
I gPiilC-J^P-^^^'Lfco f^SLfcc DN A^-fr^^ 
U— li. ¥i^1 06 1 o7 p FUCDiSl^^g^^i*3'T — 

[003 6] (b) CSffF2Ji't'-<;UX4#MWc D N AO 
1 1 - C 2 1 (if$M^2-4 1 3 8 4 4-^) 

coc D N A^-r 'J— cd;^^ u— — >^'*^Tof-o 
[0 0 3 7] 7.^7ij-->>fii. :^^SY 1 ooomz 

5 X 1 04 P FUC0M^^t*:3?T — v$ 3 7°C. 1 5 

FelT'^^^t!-. 1 5 ommL BS^:^u— h ( 1 % h U 

0. 5%S©X^7.. O. 5%NaCK 1- 5 

Lfrt»4°Cfzmr0lScM-r^o C(DZ/U— hCOS^lzHy 
bond-N:7-r;U^— (TTv-vAtt) $7t^^.5^i±r 3 O 8? 
Hft^-r^o ^^IC. ^ttJgjS (0.5M NaOH . 1.5M NaCI 

rp^ficMS. *?QJ§;*S (0.5M Tris-HCl pH 7.0. 1.5M NaC 
I ) izS^mi^L. Mfz2xSSC (0.3MNaCi . 0.03 
M ^x>M-f h'J't7A) *-ca;^Lfr^. m^^-^^o 
iLfzZP-Ol^^—it. 3 0 4nmU V$25i'FBlgB|tL. 



(6) 
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[00 3 8] C(D:7-r;U^— $C 1 1-C21^P — > 
[6XSSC. 5 xx>/\— hJS (0. 1%'t7vlfil;tT 

o. 0. 1 %7K'J t*— ;ut: 

P'JK>) . O. 5%SDS, 5 O |i g/ml^tt-y-^Ji 

s c 5 s^'cT' 1 o^^rei-roaiHliJfei^^^o ccD:7>r;u^ 

[00 3.9] (c) CS^ffF2Ss'^-r;UXitfM6*Jc DN ACD 

(Man i at i St). Molecular Cloning: A Laboratory Ma 
nual. 1982) lZ^E£l^ D N A ^tttti-T CCODNA^^J 
KS^E c o R I vmitL^ TiSo—7s^Jl^m^b%m\:^ 
J; Lj|^4 4 O bCDSrlt^mSLfco -i^iVXffl 

^— "Cfe-SM 1 3:7t — vCOmp 1 9 (Messing. 
J., Method in Enzymology, 101 . 20^-78) ^EcoR 

— DNA^. ^Jt^ (66mM Tris-HCI pH 7.6. 6. 6mM Mg 
Cl2. 1 OmMv^:^:^ U-f I — VU. ImMATP) 4=T*T 

M107 m:^JtmmKLfzo ffiA©rft-^^t;M 1 3 3?t- 
v^VT^:*-^v?£ (Sanger, F. Niokien. S fccfcl/ Cor 
Ison, A. R. Proc. Natl. Acad. Sci. USA. 74. 5463- 
5467. 1977) iCtoT. ^SSE?ij$i?tS Lfco ^^^ti 
fc^SlB^iJSl/-e+t3bN t> ti^ $ 4x ^ T S y ^leJiJ ^ IS^J 

[0 0 4 O] ^]56fflj2 

RT-P CRlCcl:-£>H C V (#4) itfe^CD^a 
C^ffFiS^S#<Oifil^*35i^bH C Vit^E^^-i? P — - V^* 

•^^^^.^ih Lx<}.^m<oiisimt^hmm\zo p-- > 

tfeT'cCR T -PC R;£^ffiL^7to 
[004 1 ] 5fer. C^ffFiitS^jfil^S 0// I IZ6MCD 
GTC;"$ (6M^'T — v>^;f VT^— 3 7. 5mM 
>7x>^:^ K'jf^ix. 0. 7 5%+f;upvyu. O. 2M 

— ;u) 2 O O x/ l i:BSCD t r n A 
(1 Omg/ml) 1 M I ^^}a^S*$-ri)o *^(C3M11fS 
h'JOA (pH5. 2)20/iKT EtS^:7xy — 
>lU(pH7. S-'S. 0)300;/l, UU7t^}VMKy 

vTa;uT;u=i— ;u (4 9 : 1 ) 7 0 a/ 1 i:-ri^-V^< 

>b^X* 15000 rpm. 2 O^j^fel 4°C-CS*D-r 7K>t;*«Ji 
y-r V3^p ;u^^a:Aa^. - 2 o^'ciz 

1^H)a-tM<o 15000 rpm, 2 05^Fb14'CTS 

|L^L. >tM*1±^o }t^1^$4M GTC (6M GT 



G^acBTK-Cif&IRLfctCD) 1 OO/i I T'jgfliL. ^fi 
(D-r v:^P/nV— ;ui:;l^L-2 0°C(C1 ^rpUU±fil^ 
-r^o 15000 rpm . ZO^m^ ^^'CQ^'bLlXim^'^ 
7 0%x^ y — ;Hm|-T?^;fS. M;^TmifeL. 1 
I (D^i^STkdjS^LRN Ai: LTflgfflLfco 
[0 0 4 2] c D N A^fifeliRN A 1 0 U I ^ v i j =3 > 
(O.. 6ml) Iz^flLtz^. 7 0°C35^rBT 
Mf^L. 7K±X*M)^'t^o ^'^iZRN a s e-r >t f^ — 
(Silit) 1 /i I (5 OmaZ/i I ) . d NTP (&2 
OmM) 2 I . 1 O X P c R/<vZP7— (0. 1M Tris-HC 

1 . pH 8. 3. 0. 5M KCl) 2 /i K O. 1 M MgC 1 2 
O. 4 OmM DTT (v5^:^;^U-fl — ;U) 

O. 5a/ I. (;f'JadA::^^ 
-<V-) 7 5p mole . iSln^^B^ (^^b^^X^) O. 
2/i I (2 7*liL/A( I ) ^JPX.. a^M7KT*It2 O /i I 
iC-g-t^-t^-So 4 Z°CXZ^fi\RftimK 9 4°C-C5^ 
r^l^JDSftL. mm^^TSt^-^tzo CCDcDNA^^L^rP 
CR^^Tofco P CR(i/<> K$«l£li-r€>^rA^)0^jgi: 
4#mi4^JiIfi)f-<ft»f=. 2X•r«:/3^;^^^l^/co -T^^cf^o 
2fKD::^^-f ^— -C 1 Iilg(7)P CR^;^)^lt^ (1st 
step PGR) o ;:>Jl--^a5PCRg!t^CDF*9iiy(r:fiF^-r^3^^ 
-f^— 2fI$ffiL^2EaliCD.P CR^A^Iti) (2nd step P 
OR) :^;£T'fc'5c 

[0 0 4 3] 5' #^IRfIl|£ (A) . m&m^T^T$M 

m (B) . m^mm'Tr:ii>-<o~zf$m (c) , $mmi 

iticTN S 1 /N S 2Mi|S (D) a)4-^(;>fIi|!clCOLNr 
— ^^fiKL, PCRlc<$^L/io 1^TIC2X7^ 
•c*{£^ L p c R -i:/^ -< -7 - ^ tsiin-r ^ o 

[0 0 4 4] 5' tmm$Wf^ (A) lie o r e I 
(7)||JS0il2#KS) C0^SiH5iJ$#%i: Lfro 1st PC 
RlikkSO: 5' -ATCACTCCCCTGTGA 
GGAAC— 3' itkk29:5' — CCTCCACC 
A ACG ATCTGACC-3' ^ffi^L. 2nd PC 
R'it kk30i:kk31 : 5' -CCGGAAACTT 
AACGTCTTGT-3' ^^l^fco 

[0 0 4 5] 1Sitit<E^PT$Il|£ (B) lie o r e I i: 
EN 2 (*#^¥2 — 4 1 3 8 4 4-^CD'S7P — >C 1 O- 
E12) CD^SIB^J$##<b: Ltzc 1st PCRIikk 
34:5' — TGATAG.GGTGCTTGCGAGT 
G-^3' <hA2 : 5' -GCTGCCTCATACAC 
AATACT-3' ^mi^. 2nd PCR[ikk36: 
5' -AGACCGTGCACCATGAGCAC- 
3' i:A1 : 5' — CAGTCGTTCGTGACAT 
GGTA — 3' =^<Se^Lfro 

[0 0 4 6] Sita{ETx>KD-::^fiige (C) liEN 

2 t^^m^Mz^m^kmB^Ns ^xusz^t^^^ 

t;^ P — >Da)^SiS?iJ$#%^ L/cp 1st PCRT- 
lis 1 : 5' -GTGAACT ATGC AAC AGGG 
AA-3' <hA1 1 :5' -GTCTCATTCTCT 
CCCCATTT-3' 2nd PCRIiS2:5' 
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-GTTGCTCTTTCTCT ATCTTC-3' t 
A1 0 : 5' -AAGCAATACACTGGACCA 

cA-3' ^mmLtzo 

[0 0 4 7] ^^^igjte^NS 1/NS 2fim (D) 
it. EN 3 (!}#M¥2-4 1 3 8 4 4^CD^P — >C 1 
0-E13) ci:3NB1 {^M^ 2-339589 
>7P — >C10-21) ^^%tLfzo 1st PCRIi 
kk61 : 5' -CAATGGC AGCTGGCAC A 
TCA-3' i:kk49:5' -ACCAGCTGAA 
OCTCCCCCTG — 3' $2nd PCRIi. kk6 
2:5' -GAGCGCATGGCCAGCTGCCG 
-3' i:kk50:5' - T T G T C G C G G C C C G 
TTAGGCT-3' ^fig^Ltco 

[00 4 8] P CRCD^{4^lic D N A'&fi£SJ:£:jS2 O /i 

I ici 0 X p c n/<v vt—b u \ . 1 St step 

'7--2fI (#7 5p mole) . 2mM dNTP 8 u I ^tUA.. 

mm^Kx^ 1 0 o A/ I ic-r^o 9 4*ct' 1 o^mtmL. 

Ampli Taq ^>x;u-7 • v— ^X) $ 1 1 (5 

^■r-Sc PCRSJ^I*. ^14 9 4°C 1 ^d^PbI. U:^ 
^'5 S'^CI 53^rBl. #:^7 2°C2 53^Fe1C0^ftT:3 0-t^-r^ 
;U^Tofco ^^i^i 1 St PC RSf&^i^ 1 O I |Z 1 0 X P 
CR/<yyr'-9^\. 2nd step :/'^-f ^— 2S 
7 5pmole ) . .2mM dNTP 9 u I Siia^. MMTKt: 1 O 
O // I ic-r^o 9 4'CT*1 O^milQ^L. Ampli Taq ^ 
^^ s^^^yu^f-Y^u^ A4^r. 5tcDli^fl^-C 2nd 

m^b)^Wi^ni^. 4oa)fIl|Slc^#M6*J?'ci:DN Agr>T-5ei 

[0 0 4 9] PCRgi^ (HCV#4(7)DN Agr>T-) <P 

HCV (#4) (DON Am^^t^^ta^MzP CRKit}& 
(9 0// I) icKlenowfragraent 1 ju I ( 2 

u I ) ^ijn^3 7°cr' i B*r«lJ5iJD-r^c 

iSu-T.m^hlim^^^}. DN AgfltSmitL. TEtS 

fa^'x/ — ;UT?2tHltta5^f^^^Tiv DN A^it;E)<^fii 

[0 0 .5 O] itf^J^I- 1 O x^-:h— tf/\'y :7r- (0.5M 
Tris-HCl pH 7.6. 0. IM MgCl2 . SOmM DTT. ImMX'^: 
;USv>, 1 mM EDTA pH 8- 0) 2 U lOmM ATP 1 // 

1 . T4 if 1 // I (1 omfi//i I ) 
^1S\7Lmmi)^X Z 0 ^ I tL. 3 7**cmFBlSlSL. 

5' 5K5£^7)'J>^^b$^T5o 6 8°C1 O^^reliiDSaL. ^ 
tf^^JS^-t^/"-^ pUC119 [Vieira, J. t Messing. 
J.. Methods in Enzymology. 153, 3-11 (1987) ] tO 

^is^js^^T^o puciig {-i u ^) \^i^mmm!^^^ 

2 0// 1 (lOmM Tris-HCI pH 8.0. 7mM MgCl2 , 20mM K 
CI.-lO^tecDSmalB^ (Sjlig) ) ^'X:ZVO^m^^ 
lt.L. 6 8°C1 O^FeltofiaLfc^. M®7k8 0 // I ^ilD 
K.. Sma I ^ P-->^'^^^-t^^c 'J>^^b$ 



tLt::DN Agfft-I 0//li:Smal^^^ — 2//l^1 
Ox/<>:/:7T— (0.66M Tris-HCI pH7. 6 . 50mM MgCI 
2 . 50mM DTT) 2 // I . lOmM ATT 1 // K T4 'J i^'— tf 

(S;liS) 1 // I (350 m<i//i I ) \ aS7K4// I ^ 
JtlD^. 2 0.// I <tL. 1 6°CT'— ^illgSP&^^Tof-o 

[00 5 1 ] z.(DRmm(D 1 O // I $^i^T:*:BiS J M 
109 ^^^mn^y^fz. ft^MlES&l:iffll^^®Stt:*;^M 
<*li. m^b:ti;UvOjt*j£ [Mandel. H. tHiga. A. , J. M 
ol.Biol. 53, 159-162 (1970)] 

[0 0 5 2] ff$MK}a::*:fiiM?2% X-Ga I (5- 

:;p^-4-'C7PP-3--r> K'j;u-)3 -D-*'5^ 

he^yi/K) 5 0// I ^hlOOmM IPTG (-TV^Pt'^U- 
i5-D-f=-;!-:^*5^ h V K) A^^^fi$;K/c L B - 
Amp::''U— h [1 % O. 5%esx^ 

X, O. 5%NaCI. 1- 5%^5^. T>t'i>'J > 

(2 5 // gy^ml) ] ±-rr3 7"C-KJgSLtco 3f L^- h 
±(^^Cyi:=» P— — C7)4''T?efe^M-r^3 Px— 

^Sl^U. 2 5// g/miT::^ev-*j:^$^t;LBi$tfe 

(1%h 'J O. 5%gS:X^X. 0. 5% N 

a C I ) IZ^L. — Bft3 7*'CT'ffiMiS§Ltco 1 - 5ml 
(7)miSS;"S^al'l>LTm®U. X 5 K D N A (D S - 
^U/^U— va >$7;U:^ 'J;£ (Maniatisb. Molecuta 
r Cloning : ALaboratory Manual, 1982 ) fCcfey^ro 
fco KDN A 1 // Q^K^^Z 0 U I 

(lOOmM Tris-HCI pH 7. 5 . 50mM NaCI . 7mM MgCl2 . 
10m<iC7)EcoRI (^;1it) fcJ:l/Hind III (^>lit) S 
^) *T'3 7**ci ^rBl;^^kL. T*'p— xm^^lcibS^T 

oTjf ADN Ag?>^'a):^^^^f|-^-r^o 40CDfIli(7) 
DN A©?)^CD:^^ili 5' l^f^lR^ItlS (A) ■ei«^j4 0 
Ob. =Sigii{E^^C7)nT (B) Ii$tl6 0 0 b. X^KP 

(C) li*^]1 kb. l^^itiifE^NS 1/NS2 

[0 0 5 3] SJjICff t>4x/--4a^CD}iADN AgrM-S. 

V— >7X>;;^^K>^^— trSD^M i 3 :7t— vCDmp 1 
8fcJ^l/mp 1 9 [Messing, J., Methods in Enzymolo 
gy. 101. 20-78(1983) ] pUCIlS fc^c*:!/ pUCll 

9 [Vieira. J. <!:Messing, J. . Methods in Enzymology. 

153 , 3-11 (1987)] IC-:? P— x>^-L. Sanger bCOv 
r^4^vtl3^ih;£ [Sanger. F. Science, 214 . 1205-1 
210(1981) ] ^^t^^gi^5lJ^^^SL/co 
[0 0 5 4] <; P — >^bD N ACOlSgj^tf^ 

r5' tmmmm (a) 7^}^^l^S5t^eNS1x'NS2 

(D) *-e^^l^^2l^t£^p-> (abcd) 

[0 0 5 5] i) 5' ^mmim (a) t^it^egp 

T?Iilt (B) <Dm^i2<^ 

^ p— >A p->Ba)a«'r^^iis(-i?s-r^A a. 

t llgpe^flj^-r^o ^ P — >AC7) 1 // g DN AS. S 
JS;'S3 0// I [lOmM Tris-HCI pH 7.5. 7mMMgCl2 . 6 
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OmM KCL lOmiiCDEcoR I (ll>lit) tsmitCDAa t I 

I (TOYOBO) mm] 3 7°ci BtPB^;s^fcL. im-s 

riSQ-7.m^P%miZ^ yii:t)4 0 O bCDON ABt^t-^S 
S-^-So 0 — >BCD1 // gDNAtEcoRl $Hind 111 

L. m^aci!)ir.i:tj$ti6 0 o b(7>DN A©T>^-$*ssi-r 

pUC119 1 g$Jg:j^:;"S2 0 A/ I [lOOmM Tris-HCI 
pH7.5 . 50mM NaCU 7mM MgCl2 . 10^1i(75EcoR I tW 
ind III) *«T'3 7^*0 1 Btr^lSi^^L, 6 8 °C 1 O ^^-r^^S^ 
m^Lfz'^. MM7K8 0^ 1 ^ijDK., EcoR I . Hindi II 

[0 0 5 6] ^Jix^^m^^MzMi)^t. EcoR I -Hind 
111^^ ^ — 2 A/ I ^ 1 O X (0. 66M Tris-H 

CI pH 7. 6 . 50mM MgCl2 . 50mM DTT) 2 ^ \ . lOmM A 
TP 1// K T4 'JiS—^^ pt I . i^M7KS^D^T2 O 
1 i:L, 1 6"*CT~?$fe>IiSSi^:^^^T-^fzo z<DK^tr&^ 

0 // I -0:^51^0 M109 w^mm&^Lfzo xgb \ y 

U- h -t-C e ^^-r ff^MlE^i* $25A(g/ml7>e 
i>'J>$#t;LBi$ife-C-?fe3 7"CT'SMiS^Lfro 
j£l::ti^l^S-:^Lx/<U— va >^ ^TU^^f S 
KDN A^EcoR I <hHind ll|-e-S5^ibL, JfADNA 
^)^f3^'^^ k b(Di^^^3^'5AS K P — >AB) $ 

[0 0 5 7] ii) l^^iRfliUt (A) 
^n-zf$%f^ (C) (Dm^^^ 

0 D-vABt^o— >c(Dm^^M^i^#^-r^ F s p 

[0 0 5 8] ^ P — >A B 1 ^/ g ^S/^;:;'S2 O I [50 
mMg^^:tr 'j'^A. 20mM Tris-acetate pH 7.9. lOmM it 
^T^'^^^^OA. smiiOFs pi (NEB) P^] T* 

3 7°G1 Btr^liSfc;:^. 1 O xEcoR I /<*v:7t— (1M Tri 
s-HCI pH 7.5. 500mM NaCU 70mM MgCl2 ) £ 2 I ^ 
j[lDL. EcoR I Smi 1 ^i]P^^ ^blr 3 7°CT' 1 B#Fb1j& 
<gi4^7:^*P— Xm^j*i6-C$^ 1 kb(7)DNA 

^>^-$*sg!-r^c ^p->ct,i5]^i:iF s p I m\L%.. 

EcoR I (DftyicHind 1 1 1 ^{s6ffi LT>^^bJ^i£^ ^TtV 
9 0 0 bcODN A^M-^fgai-T'So ^tL^;txCD^)ti:. 
EcoRl-Hindlll^-:?^ — 2// I ^ ^l^-Lacn31^S^^;^ 
^tL\ JM109 <*^Jf^MiEglLfco Jf^Mlcmft^l^^ 

KDN A^m^L. EcoR I i:Hind IIIT?;^ 
^bSiSLfc^. amx7lci&-C 1 . 9 k bST>T'$^t;^D- 

>A B c3^j^^:/^;^5 K^?tfco 
[0 0 5 9] iil ) trnW^^m, (A) ;b^t>^5tMfiMN 
S 1 (nm^^^H 

0 □->ABC<h^ P — l/D(Dll?'d:y ^3?Ii^a)43-t?S 
t u I^e^^J^L. — >D<Dpfc3gPlCfe^S a c I 

[0 0 6 0] ^P — >ABC 1 gli. EcoRItS 
tul (^>lit) $^L^^ X E c o R I /\*y:7T— 
}S^bj5J;5L. mmx^7cSl(Cj:yf.i)1 . 8kb DNA^>^$ 



*ISit-^o -:7P->D1//glj:. StuI^Sa 

c I (^;1ii) ^ 1 X E c o R I /\*v:?T— 4''Cf^lSI^ 
SJSL. f**l5 O 0 bCDDN A^>^rS*IS"^^o pucn 
9 1 g t 1 X E c o R ! /^*>:7t— cj3t?E c o R I 
S a c 1 $3 7°C1 B$rBlSl^:Ltr^. 6 8*^0 1 O^rem 
SQ^L. JI5£M7K8 0 I ^SQ^E coRI-SacI^ 

p-i^i/^'^^^-t-r^o *iii{ST>t^^p-->^''< 

^T^z, KDN A^ISaS'^'^o EcoRIilHind III 
-C>^<bSI^$^TL V *^ 2 . 3 k b coif A D N A A^gltii ^ 

[00 6 1] iv) 5' I^^IRflilt (A) 7b^^#Si^^e 
gNS1/NS2 (D) ^'XzOm'S'^H 

1 I i) -^^fbtlfc^? P — S acItHindlllt? 

-S;S<bL. :*^:.^i^:^(DDN AgT>^5ll§i-r^o ^p- 

>D^SacI<!:Hind I I I "C " gj^^b L . 1 . 2 
k b(7)DN AgrJ^^mS-rijo •^+I.^+iC7>SS$4x/ri^ 

-So ffmiiSi*$i^^L. ^.^ICcfcy 3^^AS KDNA 
^PSiL. E c o R I tH i n d I 1 1 L^-C " Mj^^b 
Lfc^. $^3. 5 k bCDDN A^>t^^i:^^ P — >A 
BCD (CP -4) $#fco 

[0 0 6 2] cco3^^;^s Kli:*:^M JM107 «^lc^A 
$tL. Lr^XfiJFM^m 1 2 7 8 e-^ih L 

'c^m.Ar^zn 2 4B^^r'^l^^tLrl^^o 
[o 0 6 3] ^-:?->— K 

HCV (#4) (DNS 1 ^IJgE (Differ ^r7':7'>- T't^-r 

;uxcD^^^*;u^— > (HA) itiE^i^ic3fea^>xt;/"-A^) 

[0064] ^tt>ttyr^P — >CP-4CDDN ASfiJffi 
L. 5' -AGCTGCAGATGATCC 

CACAAGCC-3' i: 5 ' -CTATTACATG 
GCGTATGCTCG-3' ^^L^T. Ji5!iC0lfefr"C 
PCR^^Tt^NS I^HItOit^E^^^I - 4kbCDDNA 
^>V^ii*i'r'&o (50mM Tris-HCI pH7. 

9 . lOmM MgCt2 . lOOmM NaCI) cfir-P s t I |-T;^1b 
L. T:«'P-xmm2?1ci!](z^ ymSIL 1 , 4kbCDDN 
AE^M-SmSLfco 'j7P-->>7'K>;^-pUCll9 ^ 
Jg^c;;*a2 0;/ I (lOmM Tris-HCI pH 7.5. lOmM MgC 
l2 . 20mM KCI) cf^T^Sma I ;N^bL. 1 M K C I ^ 

2 j7 ! it p s t I ^iia^T^ i^lz-m;^Wb-r^o S^* 

iii^^TLv 3. 1 k bcD^^^-^M-^msLfco n;^ 

CDDN A^>t&ilie-r^JS:iJc;:$^TL\ pUC-NSI^ 

[0065] pUC-NSI^. i^CE;'S2 0 // I (17. 5 
mM Tris-HCI pH 7.5. 17.5mM MgCl2 . 50niM NaCI ) * 
■^rHir^d lll>g^bL. 6 8°CT' 1 0^^fp1f?ft^SL. P 
m^^/^^b^. 28/il<>:1mM dNTPCS- 

1 mM dGTP. dATP. dTTP. dCTP) 1 
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Ltrc 6 8**C1 O^mom^mO^^. 1M Tris-HCKpH 
7.5) u \ EcoRI ^^4x-?4x»P^3 7°C1? 

SFB4 (S. Funahashi»i. J. Virology. 65(10). 55 
84-5588(1991)) ^RitM (lOmM Tris-HCI pH 7.5. 1 
OmM MgCl2 . 20mM KCl) *-CE c o R I t Sma I (D— 

^Xl^^Zf'yT.^ K$5i^LC;K^ p S F - NS1 
€ Lf-c 

[0 0 6 6] imfex.'^^ i^-T't^-f ;u;^(73f^aa 

(a) h^VX^^x-i? V3 >|C^t^^DN ACOiiS 
D I AG EN^^Xa K^-y h (DIAGEN41S) ^ 
2 O Omi<7)lgS;-STi$^L/r:*:iiBjb^t» 1 5 O 
^ g(7):/^XS Kp S F • N S 1 ^ttdiL^Co 

K^c s c I SS^iBil'[>;^l::cfcyriSLfco "TJ^ci: 
:^^xaF^P = 1- 4 7 g/ml(DC s C I 
(EtBr^:^) (C?gML. <7 -C -J <? 1^-)^"^ 
{^-j^^>^±^. OJl'h'p^? 'J7—. 13x5 1nin) 
dSSLtrti^O^, 1 0°C. 55,000 rpmT* 1 5 BtreliE'D 
Lfco (VT1 65.2 P — -5?^. ^-v^-^^iSjliO 
*^) o ii'O^. closed circular Zf'yT.B, KDNACD/^ 

[0 0 6 7] ^i^mmmm)&^x^±t^o)mmLfzp s F 

• NS 1 $H i n d WWz^^jmWlLtzo CCDStt^bL 

[0068] (b) h^>x:7x':7va> 

[Marion E. Perkus, Keith Limbach Enzo Pa 
oletti, J. Virol. 63. 3829-3836 (1988) ] \zmCX 
^Tofco 'tti:t>'fb. 1 7 5cm2 CD:^.;U^A'— 7i< 

— T'^^^UX • UX^— a^^m. 0. i.5 T'®§^$i±. 3 7 

5%co2 T-emraPii^^-tt/r^. hM:^v>^ 

ffiL^r^^fflfia^[iIJi5lLf-o Is]ilXLyr^§S$-H e BS/N 
^v:7r— (pH 7.05 ) t?2lsli^;f L, (a) 
3'x^va>ffl(3|llgLtcDNA2 5/i gt^dO. 8 
ml(7)H e BS/^-jyT—\zmmLtzo 'V 

V— >/^;U+^--i? 2 0 O V (Capacitance. 9 S O fJ 
iPL. *ite^2OmlC01 0% FCS-MEMlcSS 



L. 17 5ciT]2 CD:b;U^-V— 7t^K;U-C:3 7*'C. 5%CO 
[0 0 6 9]' [5]llXLf::'^'1'V^;^A^b^aift^'t7^>'UX^# 

jfii^qa^KSI (HAiiSlt) iCctorSS^tfco umoyj 
.RK1 3fffiSSl::6 O o::''^— {7/'>-v — UCi^'cf^ck^l:: 

^-r;ux^SflL. 2Brplt$§Lr:/7— i^^ff^/^e^-ti- 
yco ts§Ji>t^^^. o. 5%(75-':7 h'ja^jfii^^^*n 

Lfzo 3 7°CT? 1 0^^H>r>^:rK-hLfc^. r^^- 

[o o 7 o] cmB^'^-^ s ^ m^(om. 

4^p— >cD5*» 1 p— 

ifefiii^.tL/cM^^'t7-f ;i>';^$igSLfro ^"T. 3cmi^V 
— KC^gt^^Ly-rRK- 1 3fflflSlCi^^^'t?-l';UX^^ 
ffi»^2 0-5 OZf'y — ^pyw'^—L'lZtJih^Oizmm 

L. zBmt^mLxy^—^^mm'^ittzo mmi^tzzf 

^— ':7^DJllc:^-f p>y (/\>r7t?>KN. 
v-vA4±ii) ^(7)-l±r3^^ — >:?^>-hi:i^L. 
O. 5N NaOHlCc*:^ 5 ^^r^l^Si^ LT D N A 

IM Tris-HCKpH 7.4) T'4»?aL. tS h>\z 1.5 
M NaCI. 0.5M Tris-HCKpH 7.4) X^mLXON A^j^ 
>::^v>l::?S®^i±, ^ >;?^>^Me:Lfc(75^. 3 0 

5 nmcD^^^^ 5 ^mmmi^xD n a ^ > > 

^ir. ^>^*A::f^-rA^'<'j>^*^S^L^r32pr'^ 

6 5**cT'— eftS]Jc;$i±. T^p— ::?DNAti^^^'t7-r;u 

N A^/N-f :/'J ^VX$1±fco 1XSSC. O. 1 
6 5°CT* 1 0^Fe1-rO2[s]j5t;f L, -7 0"C 
X:t—h'yi^:t<f'yZ7^-i^utsi'^. ^14^P->^^ 

[007 1 ] Z(Dmm. B<;u-l^t<m\±X^^). 
^tL-:? P — P S F • N S 1 /R L V. #1. 2. 
3. 5. 6. 7. 9. 1 0«b:^iSLfro 

[0 0 7 2] f^\^'^%\K{^y^\z^h^-m.(Dmm^ 

m^tSSLtcRK- 1 3$afla5 O. 0 5%hU^v>. 
0. ImM EDT A?gjS-CiS^SLm$aBai-Lfc<D*,|- 
MEMtSSiS (5%ff^jfa;*S. O. 2 2%gt^7K^:^h 

•jr:?^) fz5:^<i/miic4'^c*:5ir5^^tfc-r^o cc7)$afia 

v-T3t«^CD 'j 7. ^ p S F • N S 1 

/RLV^m.o. i.=0. 1 \Zt^^^o\z?A^\zm%rt 

^'<)\.7.tm.m'^Mzmf&^zo u i/^^r-i 27^^^ 

K^^Xt::cD1±3 7*0. 5 %C 02 Ti? 1 ^tS^f 
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jSizi 5^m7&\fxm^itir^o ^^smKL. pbs 

(-) X'5 Ofg(ci?&SRLfclMI^B§fffFifeS#Jfa>*S^ 2 
O^j^PpIOJSJS^SPBS (-) V3^m^L. 2 5 0fglC 

PBS (-) -x^^mLfztK^i h I gG • F I T omm, 

^Pe1J5i:c;^'t±i>o JSJ^HT^PBS (-) -r^ssijfeif L 
fl&^c(^^pt;^^^•gtf)^4^?'d:;^)^-^y^:A<p s F • NS i /^rl 
3) o 

[0 O 7 3] jli6glJ3 
/<^3.□^-<;UX$^L^fcH C V (#4) a3feNS1j§ 

(a) iSig&^'^-f;u;:^(Df^M 

h^>x:7 7— — P A c YM 1 (Matsuura, Y 
J. Gen. Virol., 68:1233--1250, 1987) ^^Jt^m 
(50mM Tris-HCI pH 7.5, lOOmM NaCI, 7mM MgCl2) * 
■r?B amH I V^^^mitL. ^SCD:7x>'— ;U : <7\:ia 

t^jvju-x^i&th'ik. Ti^mmmit^). j:^y-;u$2f$a 

ilD^-C- 8 0°CT' 1 BtrBlM< o PUC NS ^ ^RJt)& 
(lOOmM Tris-HCI pH 7.5, 50mM NaCI, 7niM MgCl2 ) T? 

p s t I <t E c o R I -v^^mitL. mmzyjLy — 

ji : P7t^;uAtiaJ^x^y— ;U;:t^Lt::o 15000 rp 
m . lOt^^^r^l. 4°Ci?51iL^L;t^!fei$?#-5)o ^*i.^;K(7)?:t 

^ofco T:«'P — Xm^i^Tciilircfc pAcYMI^^ 
^-i:N S 1 ite^^^SL. iS^gj^J^^^I 6°CT— Eft 

— — lRl::^lSj-^Jf Ac? □ — >pBac-NS1 

[O G 7 4] K^>X:7x^->3 > 
K^>X.:7x>> va 1/^®;"^ C20mMHEPES. 1 mM 
N 32 H P 04 , 5mMK CI. 14 OmM NaCI. 
1 OmM'i7'JUa— X. pH7.05) 5 7 O fi \ ^ ^lf/<^ =l 
P'i?-1';UXD N A 1 // g$ 2. OmlCD^-<^ P^iL — -i^^ 
(C^;1L. 't^iZ^^P'^ — pB a c - N S 1 1 2 // g 
^ilD^. mf§0*]lr^g7KTr9 5 O // I iC-r-So 2. 5M 
C a C I 2 5 O I $^i — 7?(Z^<^J$L?^*:7b^^'> 
L-r-^5STL. m;S-e3 0 53^tfM-r^i:. DNACD;:ti£ 

1 X 1 06 fi0^i£4g**CDifflS& (S.f.fflSS) ---mi-r 
1 B^r^lifa^. DNA;«$}t-C. 2. Oml(7) 
>T^-f ft7A (1 0%FCS^^1D Grace' s medium, GIB 
C0*±) ^iJD^. 2 7'*CT'3 BrBltg#-r^^. S^LfcSS 

[0 0 7 5] M^^O-Y;i/X(7)5j-gi 



:7x^ V3>Lr 3 B@CD±;SlZli. 1 o5 --1 o6 p 
f uy^mia>'t7-r ;ux;b<#S'^^iO-C. T^^:/ V3. (3 5m 
m) ht::^) ^ O omCDZf'y — ^Pt^th^^^OlZ^WiLXi^ 
flt"^o 1-1.5 X 1 o6 ^cD$fflfl&$3 5mm(Df^':/*>iL 

rem. ;u;^;'S$}tT, aji^^tgtfe^ 2mi^)D^^o 

-So SMLyctg±fe*^^^o/r^. 1ml(Dp«T^-f ^A$$ 
^>(caMt*^o 2 7°C-Cr 3- 4 arsli^^L. neutral r 
ed^ijn^T^feL. ^$^ij55il-r^o ^mt. Sfe 

zf^-^ it^ -j-^-c ^m^j^i^x. mil 

[00 7 6] (b) i^^K.^-<yUX(C^^NS 1 (D^jE^ 
$$^b L ^ f . mm\z 5 pf u/iffflSS <i: >d: ^ cfc 3 

S - y ^ - > ^ ^ JtJD L r 4 Bt r^l iSS ^ I ^ C Mflf ii£ S 
%jfii>t$^t^t-^S;;tl^;^T*!f#mfiill^eM$;:fcl^$ 
sds-tK'JT^ K^*;um^j?1cll);i (sd 

S-PAGE) T'^i^lffLfco ^CDi^m. *a^^'t7-r;UX 
$ c ^flT2j^S#ifa;t T'fe3£;m L (7) f£ It (c 
g p 5 8CD<$^6*)?^d:/N'> KA^iSi^ btiNS 1 
ri^€)-«b;b<5tlS$+tyr (US) o 

[0 0 7 7] mmm^ 

HCV (#6) itfe^co-^P-->ycb:iB?iJ^^ 
c^ffFiStm# (#6) ;b^t><7)I^a$ff$ffll^X. IISS0f]2-e 
^L/--:^;iic<t tj PCR$^7l^4fI^^^)P CRM1^$# 
^„ #4CDffiSSB^'J$#%l::Lr P CRffl:/^^ V— S 
•^figLfco 5' #S5IRfIJie (A) Xit. IstPCRlik 
k30i:kk29-4 : 5' -ACTCCACCAAC 
GATCTGACC-3' $^^L. 2ndPCRId:kk 
30i:kk31-4:5' -CCGGGAACTTGA 
CGTCCTGT-3' ^^L^y■Co fgatitfi^=lT|I^ 
(B) X'\t. 1 stP C Rlik k 3 4 it A 2 $^LV 2nd 
PCRli. kk36-4:5' -AGACCGTGCA 
TCATGAGCAC-3' «tAI-4: 5' -CAG 
TCGTTTGTGACATGGTA-3' ^ ISffi L 

tco mm.^B^:^>^^—yim (c) xM^istpcR 

(iS1-4:5' -GTGAATT ACGCAACAG 
GGAA-3' tAI 1 ^fc2ndPCRIiS2i:A 

(D) Xit. 1 stPCRfi. k k 6 1 - 4 : 5' -T A 
ACGGCAGCTGGCACAT.CA— 3' <!: k k 5 
0&. ^/c2ndPCRIik k62i:A12: 5' TAG 
GCCGTGATAGGCGCAAG-3' $i£^L 
fzo PCR$I7^. T:^o~7.m%hYm^^=jl\ 40CD 



(11) 



^mW- 6-141870 



^^--tffe-SSma I ;S<tS:Ky'-P U C119 (C^+V^tt 
(DDNAm^^m^^mz^i')^Q-->'^'L. San 

Lfco Hcv (#6) i&BT(Dm.&m^mism^T ^ y 

^155)] $1251] #-^3 i: LXTTsLfzo 
[0 0 7 8] 

(HCV) <D=iT. x>KD — :;faiXN S 1 ;!)^t>i?£^^ll 

mmt^^^^^fzo x>/<p— ^s.u;n s 1 

I5^J : 



tro iSSf C i: r B H X' fc ^ 3S 



^(DBm'^:^ H c V r?^ ^ :y(Dmm\z:ki'^\z^^ i: 

[0 0 7 9] 

[ifi^JS] 
IB^iJS-^: 1 
IB^iJC^:^^ : .436 

lB?iJCDfI?| : cDNA to genomic RNA 



lE^iJ^^ : 2 
iE^ja):^^ : 3461 



GAATTCGCGG CCGCGAATCA CTCCCCTGTG AGGAACTACT GTCTTCAGGC AGAAAGCGTC 
TAGCCAT6GC GTTAGTATGA GTGTCGTACA GCCTCCAGGC CCCGCCCTCC CGGGAGAGCC 
ATAGTGGTCT GCGGAACCGG TGAGTACACC GGAATTGCCG G6AAGACT6G 6TCCTTTCTT 
GGATAAACCC ACTGTATGGC CGGCCATTTG GGCGTGCCCC CGCAA6AGT6 CTAGCCGAGT 
AGCGTTGGGT TGCGAAAGGG CTTGTGGTAC TGCCTGATAG GGTGCTTGCG AGTGCCCCGG 
GAG6TCTCGT AGACCGTGCA CO ATG AGO ACA GAT CCT AAA OCT CAA A6A AAA 

Met Ser Thr Asp Pro Lys Pro Gin Arg Lys 
1 5 
ACC AAA AGA AAC ACT AAC CGT C6C CCA CAA GAG GTT AAG TTT CCG GGC 
Thr Lys Arg Asn Thr Asn Arg Arg Pro Gin Asp Val Lys Phe Pro G!y 

10 15 20 

GGC GGT CAG ATC GTT GGT GGA GGC GGC CGC GAA TTC 
Gly Gly Gin Me Val Gly Gly Gly Gly Arg Glu Phe 
25 30 

iS^ijCDfill 1 cDNA to genomic RNA 

3^^^^ > : N ^affi:7^>f ;^ 

SE^J : 

ATCACTCCCC TGTGAGGAAC TACTGTCTTC ACGCA6AAAG CGTCTAGCCA TGGCGTTAGT 
ATGAGTGTCG TGCAGCCTCC AG6ACCCCCC CTCCCGGGAG AGCCATAGTG GTCTGCGGAA 
CCGGTGAGTA CACCGGAATT GCCAGGACGA CCGGGTCCTT TCTTGGATTA ACCCGCTCAA 
T6CCTGGA6A TTTGGGCGT6 CCCCCGCGAG ACTGCTAGCC 6AGTAGTGTT GGGTCGCGAA 
AGGCCTTGTG GTACTGCCTG ATAGGGTGCT TGCGAGTGCC CCGGGAGGTC TCGTAGACCG 
TGCATC ATG AGO ACA AAT CCT AAA CCT CAA AGA AAA ACC AAA CGT AAC 
Met Ser Thr Asn Pro Lys Pro Gin Arg Lys Thr Lys Arg Asn 
-1 5 10 

ACC AAC CGC CGC CCA CAG GAG GTC AAG TTC CCG GGC GGT GGT CAG ATC 
Thr Asn Arg Arg Pro Gin Asp Val Lys Phe Pro Gly Gly Gly Gin He 

15 20 25 30 

GTT GGT GGA GTT TAG CTG TTG CCG CGC AGG GGC CGC AGG TTG GGT GTG 
Val Gly Gly Val Tyr Leu Leu Pro Arg Arg Gly Pro Arg Leu Gly Val 

35 40 45 

CGC GCG ACT AGG AAG ACT TCC GAG CGG TCG CAA CCT CGT GGA AGG CGA 
Arg Ala Thr Arg Lys Thr Ser Glu Arg Ser Gin Pro Arg Gly Arg Arg 



60 
120 
180 
240 
300 
352 



400 



436 



60 
120 
180 
240 
"300 
348 



396 



444 



492 



.(12) *#gg^6- 1 4 18 7 0 

50 55 60 

CAA CCT ATC CCC AAG GCT CGC CGG CCC GAG G6C AGG GCC TGG GOT GAG 540 
Gin Pro Me Pro Lys Ala Arg Arg Pro GIu Gly Arg Ala Trp Ala Gin 

65 70 75 

CCC GGG TAG CCT TGG CCC CTC TAT GGT AAC GAG G6C CTG GGG TGG GCA 588 
Pro Gly Tyr Pro Trp Pro Leu Tyr Gly Asn GIu Gly Leu Gly Trp Ala 

80 85 90 

GGA TGG CTC CTG TCA CCC CGC GGC TCC CGG CCT AGT TGG GGC CCC ACG 636 
Gly Trp Leu Leu Ser Pro Arg Gly Ser Arg Pro Ser Trp Gly Pro Thr 
95 100 105 110 

GAC CCC CGG CGT AGG TCG CGT AAT TTG GGT AAG GTC ATC GAT ACC CTC 684 
Asp Pro Arg Arg Arg Ser Arg Asn Leu Gly Lys Va I lie Asp Thr Leu 

115 120 125 

ACA T6C GGC TTC GCC GAC CTC ATG GGG TAG ATT CCG CTC GTC GGC GCC 732 
Thr Cys Gly Phe Ala Asp Leu Met Gly Tyr lie Pro Leu Val Gly Ala 

130 135 140 

CCC CTA GGA GGC GTT GCC AGG GCC CTG GCG CAT GGC GTC CGG GTT CTG 780 
Pro Leu Gly Gly Val Ala Arg Ala Leu Ala His Gly Val Arg Val Leu 

145 150 155 

GAA GAC GGC GTG AAT TAC GCA ACA GGG AAT CTG CCC GGT TGC TCT TTC 828 
GIu Asp Gly Val Asn Tyr Ala Thr Gly Asn Leu Pro Gly Cys Ser Phe 

160 165 170 

TCT ATC TTC CTC TTG GCT TTG CTG TCC TGT CTG ACC ATC CCA GCT TCC 876 
Ser lie Phe Leu Leu Ala Leu Leu Ser Cys Leu Thr I le Pro Ala Ser 
175 180 185 190 

GCT TAT GAA GTG CGC AAC GTG TCC GGG GTG TAC CAT GTC ACA AAC GAC 924 
Ala Tyr GIu Val Arg Asn Val Ser Gly Val Tyr His Val Thr Asn Asp 

195 200 205 

TGC TCC AAC TCA AGT ATT GTG TAT GAG GCA GCG GAC GTG ATC ATG CAC 972 
Cys Ser Asn Ser Ser lie Val Tyr GIu Ala Ala Asp Val lie Met His 

210 .215 220 

ACC CCC GGG TGC GTG CCC TGC GTT CGG GAG AGC AAT TTC TCC CGC TGC 1020 
Thr Pro Gly Cys Val Pro Cys Val Arg GIu Ser Asn Phe Ser Arg Cys 

225 230 235 

TGG GTA GCG CTC ACT CCC ACG CTC GCG GCC AGA AAC AGC AGC ATC CCC 1068 
Trp Val Ala Leu Thr Pro Thr Leu Ala Ala Arg Asn Ser Ser lie Pro 

240 245 250 

ACT ACG ACA ATA C6A CGC CAT GTC GAT TTG CTC GTT GGG GCA GCT GCT 1116 
Thr Thr Thr Me Arg Arg His Val Asp Leu Leu Val Gly Ala Ala Ala 
255 260 265 270 

CTC TGC TCC GCC ATG TAC GTG GGG GAT CTC TGC GGA TCT GTC TTC CTC 1164 
Leu Cys Ser Ala Met Tyr Va! Gly Asp Leu Cys Gly Ser Val Phe Leu 

275 280 285 

GTC TCC CAG CTG TTC ACC TTC TCA CCT CGC CGG TAT GAG ACG GTA GAG 1212 
Val Ser Gin Leu Phe Thr Phe Ser Pro Arg Arg Tyr GIu Thr Val Gin 

290 295 300 

GAC TGC AAC TGC TCA ATC TAT CCC GGC CAC GTG TCA GGT CAC CGC ATG 1260 
Asp Cys Asn Cys Ser lie Tyr Pro Gly His Val Ser Gly His Arg Met 

305 310 315 

GCT TGG GAT ATG ATG. ATG AAC TGG TCG CCT ACA ACA GCC CTG GTG GTA 1308 



(13) *$ga¥6- 1 4 18 7 0 

Ala Trp Asp Met Met Met Asn Trp Ser Pro Thr Thr Ala Leu Val Val 

320 325 330 

TCG CAG TTA CTC CGG ATC CCA CAA GCC ATC GTG GAC ATG GTG GCA GGG 1356 
Ser Gin Leu Leu Arg lie Pro Gin Ala lie Val Asp Met Val Ala Gly 
335 340 345 350 

GCC CAG TGG GGA GTC CTG GC6 GGC CTT GCC TAC TAT TCC ATG GTG GGG 1404 
Ala His Trp Gly Val Leu Ala Gty Leu Ala Tyr Tyr Ser Met Val Gly 

.355 360 365 

AAC TGG GCT AAG GTC TTG ATT GTG ATG CTA CTC TTT GOT GGC GTT GAT 1452 
Asn Trp Ala Lys Val Leu lie Val Met Leu Leu Phe Ala Gly Val Asp 

370 375 380 

GGG 6GT ACC CAC GTG TCG GGG GGG AGC GCG GCC CAA ACC ACC AGC GGG 1500 
Gly Gly Thr His Val Ser Gly Gly Ser Ala Ala Gin Thr Thr Ser Gly 

385 390 395 

CTT GCG TCC CTC TTT ACA TCC GGG TCG GCC CAG AAC ATC CAA CTT GTA 1548 
Leu Ala Ser Leu Phe Thr Ser Gly Ser Ala Gin Asn lie Gin Leu Val 

400 405 410 

AAC ACT AAC GGC AGC TGG CAC ATC AAC AGA ACT GCT CTG AAT TGC AAT 1596 
Asn Thr Asn Gly Ser Trp His I le Asn Arg Thr Ala Leu Asn Cys Asn 
415 420 425 430 

GAC TCC CTC AAG ACT GGG TTC CTT GCC GCG CTG TTC TAC ACG CGC AAG 1644 
Asp Ser Leu Lys Thr Gly Phe Leu Ala Ala Leu Phe Tyr Thr Arg Lys 

435 440 445 

TTC AAC TCG TCC GGA TGC CCA GAG CGC ATG GCC AGC TGC CGC CCC ATT 1692 
Phe Asn Ser Ser Gly Cys Pro Glu Arg Met Ala Ser Cys Arg Pro lie 

450 455 460 

GAC AAG TTC GCT CAG GGG TGG GGT CCC ATT ACT CAT GTT GAG OCT CAC 1740 
Asp Lys Phe Ala Gin Gly Trp Gly Pro lie Thr His Val Glu Pro His 

465 470 475 

ATT TCA GAC CAG AGG OCT TAT TGC TGG CAC TAC GCG OCT CGG CCG TGC 1788 
I le Ser Asp Gin Arg Pro Tyr Cys Trp His Tyr Ala Pro Arg Pro Cys 

480 485 490 

GGT ATC GTA CCC GCG TCG CAG GTG TGT GGT CCA GTG TAT TGC TTC ACC 1836 
Gly lie Val Pro Ala Ser Gin Val Cys Gly Pro Val Tyr Cys Phe Thr 
495 500 505 510 

CCG AGC CCT GTT GTG GTG GGA ACG ACC GAC CGC TTC GGT GTC CCC ACG 1884 
Pro Ser Pro Val Val Val Gly Thr Thr Asp Arg Phe Gly Val Pro Thr 

515 520 525 

TAC AAA TGG GGA GAG AAT GAG ACG GAC GTG CTA CTC CTC AAC AAC ACG 1932 
Tyr Lys Trp Gly Glu Asn Glu Thr Asp Val Leu Leu Leu Asn Asn Thr 

530 535 540 

CGG CCG CCG CAA GGC AAC TGG TTC AGC TGC ACA TGG ATG AAC AGC ACC 1980 
Arg Pro Pro Gin Gly Asn Trp Phe Ser Cys Thr Trp Met Asn Ser Thr 

545 550 555 _ 

GGG TTC ACC AGG ACG TGC GGG GGC CCC CCG TGT AAC ATC GGG GGG ACC 2028 
Gly Phe Thr Arg Thr Cys Gly Gly Pro Pro Cys Asn lie Gly Gly Thr 

560 565 570 

GGC AAC GAC ACC TTG ACC TGC CCT ACG GAT TGC TTC CGT AAG CAC CCC 2076 
Gly Asn Asp Thr Leu Thr Cys Pro Thr Asp Cys Phe Arg Lys His Pro 
575 580 585 590 



04) 
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GAG GCC ACT 
Glu Ala Thr 

TGC TTA GTT 
Cys Leu Val 

AAT TTT ACC 
Asn Phe Thr 
625 

AGG CTC GAC 
Arg Leu Asp 

640 
GAG GAC AGG 
Glu Asp Arg 
655 

GAG TGG GAG 
Glu Trp Gin 

ACC GGG TTG 
Thr Gly Leu 

TAG GGT GTA 
Tyr Gly Val 
705 

GTC CTG CTG 
Val Leu Leu 

720 
CTC TGG ATG 
Leu Trp Met 
735 

CTG GTG ATC 
Leu Val Jle 

TCC TTC CTT 
Ser Phe Leu 

GTG CCC GGG 
Val Pro Gly 
785 

CTC CTG CTG 
Leu Leu Leu 

800 
GCC GCA TCG 
Ala Ala Ser 
815 

TTG TCA CCA 
Leu Ser Pro 

CAA TAT TTT 
Gin Tyr Phe 



TAC GCC 
Tyr Ala 
595 
GAC TAC 
Asp Tyr 
610 

ATC TTC 
lie Phe 

GCC GCG 
Ala Ata 

GAT AGA 
Asp Arg 

ATA CTG 
1 1 e Leu 
675 
ATC CAC 
lie His 
690 

GGG TCA 
Gly Ser 

CTC TTC 
Leu Phe 

ATG CTG 
Met Leu 

CTC AAC 
Leu Asn 
755 
GTG TTC 
Val Phe 
770 

GCG GCA 
Ala Ala 

GCG TTA 
Ala Leu 

TGC GAA 
Cys Giu 

CAC TAC 
His Tyr 
835 
ATC ACC 
lie Thr 



AAA TGC GGC 
Lys Cys Gly 

CCA TAC AGA 
Pro Tyr Arg 

AAG GTC AGG 
Lys Val Arg 
630 

TGC AAT TGG 
Cys Asn Trp 

645 
TCA GAG CTC 
Ser Glu Leu 
660 

OCT TGC TCC 
Pro Cys Ser 

CTC CAT CAG 
Leu His Gin 

GCG TTC GTC 
Ala Phe Val 
710 

CTT CTC CTG 
Leu Leu Leu 

725 
CTG ATA GCC 
Leu lie Ala 
740 

GCG GCG TCC 
Ala Ala Ser 

TTC TGC GCT 
Phe Cys Ala 

TAT GCT TTT 
Tyr Ala Phe 
790 

CCA CCA CGA 
Pro Pro Arg 

805 
GGC GCG GTT 
Gly Ala Val 
820 

AAA GTG TTC 
Lys Val Phe 

AGG GCC GAG 
Arg Ala Glu 



TCG GGG 
Ser Gly 
600 
CTT TGG 
Leu Trp 
615 

ATG TAC 
Met Tyr 

ACT CGA 
Thr Arg 

AGT CCG 
Ser Pro 

TTC ACC 
Phe Thr 
680 
AAC ATC 
Asn lie 
695 

TCC GTC 
Ser Val 

GCG GAC 
Ala Asp 

CAG GCT 
Gin Ala 

GTG GCT 
Val Ala 
760 
GCC TGG 
Ala Trp 
775 

TAT GGC 
Tyr Gly 

GCA TAC 
Ala Tyr 

TTC ATA 
Phe lie 

CTC GCT 
Leu Ata 
840 
GCG TGC 
Ala Cys 



CCT TGG TTG ACA 
Pro Trp Leu Thr 



CAC TGC 
His Cys 

GTG GGG 
Val Gly 

GGA GAG 
Gly Glu 
650 
CTG CTA 
Leu Leu 
665 

ACC CTA 
Thr Leu 

GCG GAC 
Ala Asp 

GTA GTC 
Val Val 

GCG CAT 
Ala His*' 
730 
GAG GCC 
Glu Ala 
745 

GGA GCG 
Gly Ala 

TAC ATC 
Tyr lie 

GTA TGG 
Val Trp 

GCC ATG 
Ala Met 
810 
GGT CTG 
Gly Leu 
825 

AAG CTC 
Lys Leu 



CCC. TGC 
Pro Cys 
620 
GGT GTG 
Gly Val 
635 

CGC TGT 
Arg Cys 

CTG TCT 
Leu Ser 

CCG GCT 
Pro Ala 

GTG CAA 
Val Gin 
700 
AGA TGG 
Arg Trp 
715 

GTC TGC 
Val Cys 

GCC TTA 
AJa Leu 

CAT GGC 
His Gly 

AAG GGC 
Lys Gly 
780 
CCG CTG 
Pro Leu 
795 

GAC CGG 
Asp Arg 

GCA CTC 
Ala Leu 

ATA TGG 
lie Trp 



TTG CAA GTG TGG 
Leu Gin Val Trp 



CCT AGG 
Pro Arg 
605 

ACT GTC 
Thr Val 

GAG CAC 
Glu His 

GAT TTG 
Asp Leu 

ACT ACA 
Thr Thr 
670 
CTG TCC 
Leu Ser 
685 

TAC CTG 
Tyr Leu 

GAG TAC 
Glu Tyr 

GCT TGC 
Ala Cys 

GAG AAC 
Glu Asn 
750 
ATT CTC 
I I e Leu 
765 

AAG CTG 
Lys Leu 

CTC CTG 
Leu Leu 

GAG ATG 
Glu Met 

TTG ACT 
Leu Thr 
830 
TGG TTG 
Trp Leu 
845 

GTT CCC 
Val Pro 



2124 



2172 



2220 



2268 



2316 



2364 



2412 



2460 



2508 



2556 



2604 



2652 



2700 



2748 



2796 



2844 



2892 



(15) *tr?a^6- 1 4 18 7 0 

850 855 860 

GOT CTC ATC GTT CGG GGG 6GC CGC GAT GCC ATC ATC CTC GTC ACA TGC 2940 
Pro Leu He Val Arg Gly Gly Arg Asp Ala Me He Leu Leu Thr Cys 

865 870 875 

ATG GTC GAG CCA GAG GTA ATT TTT GAA ATC ACG AAA ATC TT6 GTC GCC 2988 
Met Val His Pro Glu Leu He Phe Glu He Thr Lys He Leu Leu Ala 

880 885 890 

ATA GTC GGT CCG CTC ATG GTG CTC GAG GCT GGG GTA ACT AGA GTG CGG 3036 
He Leu Gly Pro Leu Met Val Leu Gin Ala Gly Leu Thr Arg Val Pro 
895 900 905 910 

TAG TTG GTG CGC GCT. GAA GGG CTC ATT CGT GTG TGC ATG TTG GTG GGG 3084 
Tyr Phe Val Arg Ala Gin Gly Leu He Arg Val Cys Met Leu Val Arg 

915 920 925 

AAA GCC GCT GGG GGT CAT TAT GTG GAA ATG GCC CTC GTG AAG GTG GGG 3132 
Lys Ala Ala Gly Gly His Tyr Val Gin Met Ala Leu Val Lys Leu Ala 

.930 935 940 

GGA TTG ACG GGT ACG TAG GTA TAG AAG CAT GTT ACT CCA GTG CGA GAG 3180 
Ala Leu Thr Gly Thr Tyr Val Tyr Asn His Leu Thr Pro Leu Arg Asp 

945 950 955 

TGG GCC GAT GCA GGG GTG CGC GAG GTT GTG GTG GCA GTT GAG CCT GTG 3228 
Trp Ala His Ala Gly Leu Arg Asp Leu Val Val Ala Val Glu Pro Val 

960 965 970 

ATG TTG TCT GAG ATG GAG ACG AAG ATC ATG ACG TGG GGG GGA GAC ACG 3276 
He Phe Ser Asp Met Glu Thr Lys Me He Thr Trp Gly Ala Asp Thr 
975 980 985 990 

GCA GCG TGG GGG GAG ATG ATG TGG GGT CTA CCG GTC TGC GCC CGA AGG 3324 
Ala Ala Cys Gly Asp He He Ser Gly Leu Pro Val Ser Ala Arg Arg 

995 1000 1005 

GGG AGG GAG ATA GTT GTG GGA CCT GCG GAC AGG TTT AGG GAG GAG GGG 3372 
Gly Arg Glu He Leu Leu Gly Pro Ala Asp Ser Phe Arg Glu Gin Gly 

1010 1015 1020 

TGG CGA CTC GTT GCG GCT ATC ACG GCC TAT TGC GAA GAG AGG CGG GGC 3420 
Trp Arg Leu Leu Ala. Pro He Thr Ala Tyr Ser Gin Gin Thr Arg Gly 

1025 1030 1035 

CTA ATT GGG TGG ATG ATG ACG AGC CTA ACT GTC GGG GAC AA 3461 
Leu He Gly Cys He He Thr Ser Leu Thr Val Arg Asp 
1040 1045 1050 

aS^iJS^ : 3 ISCD^ : 

iS^lJCOfi* : 3401 h^Ko V- : ilMtt 

SB^ijCD^ : mm<Dm^ ■■ cDNA to genomic RNA 

lE^iJ : 

ATCAGTCCGC TGTGAGGAAC TACTGTGTTC AGGGAGAAAG GGTCTAGGCA TGGGGTTAGT 60 
ATGAGTGTGG TGCAGCCTCC AGGACCCCCC CTCCGGGGAG AGCGATAGTG GTGTGCGGAA 120 
CCGGTGAGTA CAGGGGAATT GCCAGGACGA CCGGGTCCTT TGTTGGATCA ACGCGCTCAA 180 
TGCCTGGAGA TTTGGGCGTG GCCCCGCGAG ACTGCTAGCG GA6TAGTGTT GGGTCGCGAA 240 
AGGCCTTGTG GTAGT6CCTG ATAGGGTGCT TGC6AGTGCG CCGGGAGGTC TCGTAGACCG 300 
TGGATG ATG AGC ACA AAT CCG AAA GCG GAA AGA AAA AGC AAA CGT AAG 348 
Met Ser. Thr Asn Pro Lys Pro Gin Arg Lys Thr Lys Arg Asn 
1 5 10 

ACG AAG CGT CGG CCA GAG GAG GTC AAG TTG CCG GGT GGT GGT GAG ATG 396 



(16) 1#gS¥6- 1 4 18 7 0 

Thr Asn Arg Arg Pro Gin Asp Val Lys Phe Pro Gly Gly Gly Gin lie 
15 • 20 25 30 

GTT GGT GGA GTT TAG CTG TTG CCG CGC AGG GGC COG AGG TTG GGT GTG 444 
Val Gly Gly Val Tyr Leu Leu Pro Arg Arg Gly Pro Arg Leu Gly Val 

35 40 45 

CGC 6CG ACT AGG AAG ACT TCC GAG CG6 TCA CAA CCT CGT GGA AGG CGA . 492 
Arg Ala Thr Arg Lys Thr Ser Glu Arg Ser Gin Pro Arg Gly Arg Arg 

50 55 60 

CAA CCT ATC CCC AAG GCT CGC CAG CCC GAG GGC AGG GCC TGG GCT CAG 540 
Gin Pro lie Pro Lys Ala Arg Gin Pro Glu Gly Arg Ala Trp Ala Gin 

65 70 75 

CCC GGG TAC CCT TGG CCC CTC TAT GGC AAC GAG GGC ATG GGG TGG GCA 588 
Pro Gly Tyr Pro Trp Pro Leu Tyr Gly Asn Glu Gly Met Gly Trp Ala 

80 85 90 

GGA TGG CTC CTG TCA CCC CGC GGC TCC CGG CCT AGT TGG GGC CCC ACG 636 
Gly Trp Leu Leu Ser Pro Arg Gly Ser Arg Pro Ser Trp Gly Pro Thr 
95 100 105 110 

GAC CCC CGG CGT AGG TCG CGT AAT TTG GGT AAG GTC ATC GAT ACC CTC 684 
Asp Pro Arg Arg Arg Ser Arg Asn Leu Gly Lys Val lie Asp Thr Leu 

115 120 125 

ACA T6C GGC TTC GCC GAC CTC ATG GGG TAC ATT CCG CTC GTC GGC GCC 732 
Thr Cys Gly Phe Ala Asp Leu Met Gly Tyr lie Pro Leu Val Gly Ala 

130 135 140 

CCC CTA GGG GGC GTT GCC AGG GCC CTG GCA CAT GGT. GTC CGG GTT GTG 780 
Pro Leu Gly Gly Val Ala Arg Ala Leu Ala His Gly Val Arg Val Val 

145 150 155 

GAG GAC GGC GTG AAC TAT GCA ACA GGG AAT TTG CCC GGT TGC TCT TTC 828 
Glu Asp Gly Val Asn Tyr Ala Thr Gly Asn Leu Pro Gly Cys Ser Phe 

160 165 170 

TCT ATC TTC CTC TTG GCT CTG CTG TCC TGT TTG ACC ATC CCA GCT TCC 876 
Ser lie Phe Leu Leu Ala Leu Leu Ser Cys Leu Thr He Pro Ala Ser 
175 180 185 190 

GCT TAT GAG GTG CGC AAC GTA TCC GGG ATA TAC CAT GTC ACG AAC GAC 924 
Ala Tyr Glu Val Arg Asn Vai Ser Gly Me Tyr His Val Thr Asn Asp 

195 200 205 

TGC TCC AAC TCA AGT ATT GTG TAT GAG GCA GCG GAC ATG ATC ATG CAT 972 
Cys Ser Asn Ser Ser lie Val Tyr Glu Ala Ala Asp Met lie Met His 

210 215 220 

ACC CCC GGG TGC GTG CCC TGC GTT CGG GAG GGC AAC TCC TCC CGT TGC 1020 
Thr Pro Gly Cys Val Pro Cys Val Arg Glu Gly Asn Ser Ser Arg Cys 

225 230 235 

TGG GTG GCA CTT ACT CCC ACG CTA GCG GCC AGG AAT GCC AGC GTC CCC 1068 
Trp Val Ala Leu Thr Pro Thr Leu Ala Ala Arg Asn Ala Ser Val Pro 

240 245 250 

ACT ACG GCA ATA CGA CGC CAT GTC GAT TTG CTC GTT GGG GCG GCT GCT 1116 
Thr Thr Ala lie Arg Arg His Val Asp Leu Leu Val Gly Ala Ala Ala 
255 260 265 270 

TTC TGC TCC GCT ATG TAT GTG GGA GAT CTC TGC GGA TCT GTT TTC CTT 1164 
Phe Cys Ser Ala Met Tyr Val Gly Asp Leu Cys Gly Ser Val Phe Leu 
275 280 285 
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6TC TCC CAG CTG TTC ACC TIC TCG CCC CGC CGG CAT GAG ACA ATA CAG 1212 
Val Ser Gin Leu Phe Thr Phe Ser Pro Arg Arg His Glu Thr lie Gin 

290 295 300 

GAG TGC AAT TGC TCA ATC TAT CCC GGC CAC GTG TCA GGT CAC CGC AT6 1260 
Asp Cys Asn Cys Ser lie Tyr Pro Gly His Val Ser Gly His Arg Met 

305 310 315 

GCT TGG GAC ATG ATG ATG AAC TGG TCG CCT ACA ACG GCC CTG GTG GTG 1308 
Ala Trp Asp Met Met Met Asn Trp Ser Pro Thr Thr Ala Leu Val Val 

320 325 330 

TCG CAG TTA CTC CGG ATC CCA CAA GCT ATC GTG GAC ATG GTG GCG GGG 1356 
Ser Gin Leu Leu Arg lie Pro Gin Ala lie Val Asp Met Val Ala Gly 
335 . 340 345 350 

GCT CAC TGG GGT GTC CTA GCG GGC CTT GCC TAG TAT TCC ATG GTG GGG . 1404 
Ala His Trp Gly Val Leu Ala Gly Leu Ala Tyr Tyr Ser Met Val Gly 

355 360 365 

AAC TGG GCT AAG GTA TTG ATT GTG ATG CTA CTT TTT GCC GGC GTC GAC 1452 
Asn Trp Ala Lys Val Leu Me Val Met Leu Leu Phe Ala Gly Val Asp 

370 375 380 

GGG GAG ACC CGT GTG ACA GGG GGG CAG ATA GCC AGA AAT GCC TAC TCG 1500 
Gly Glu Thr Arg Val Thr Gly Gly Gin lie Ala Arg Asn Ala Tyr Ser ^ 

385 390 395 

CTC ACG ACC CTC TTT TCA TCT GGG TCG GCT CAG AAC ATC CAG CTC ATA 1548 
Leu Thr Thr Leu Phe Ser Ser Gly Ser Ala Gin Asn lie Gin Leu Me 

400 405 410 

AAC ACC AAC GGT AGO TGG CAC ATC AAC AGG ACT GCC CTG AAC TGC AAT 1596 
Asn Thr Asn Gly Ser Trp His Me Asn Arg Thr Ala Leu Asn Cys Asn 
415 420 425 430 

GAC TCC CTC AAC ACC GGG TTT CTT GCC GCG CTG TTC TAC ACG CAC AAG 1644 
Asp Ser Leu Asn Thr Gly Phe Leu Ala Ala Leu Phe Tyr Thr His Lys 

435 440 445 

TTC AAC GCG TCC GGA TGT CCA GAG CGC TTG GCC AGC TGC CGC CCC ATT 1692 
Phe Asn Ala Ser Gly Cys Pro Glu Arg Leu Ala Ser Cys Arg Pro Me 

450 455 460 

GAC AAG TTC GAT CAG GGG TGG GGT CCC ATC ACT TAT GCT GAG CAG GGC 1740 
Asp Lys Phe Asp Gin Gly Trp Gly Pro lie Thr Tyr Ala Glu Gin Gly 

465 470 475 

GGC CAG GAC CAG AGG CCT TAT TGC TGG CAC TAC GCA CCT AAA CCA TGT .1788 
Gly Gin Asp Gin Arg Pro Tyr Cys Trp His Tyr Ala Pro Lys Pro Cys 

480 485 490 

GGT ATT GTA TCC GCG TCG AAG GTG TGT GGT CCA GTG TAT TGT TTC ACC 1836 
Gly Me Val Ser Ala Ser Lys Val Cys Gly Pro Val Tyr Cys Phe Thr 
495 500 - 505 510 

CCA AGC CCA GTT GTA GTG GGG ACG ACC GAT CGG TTC GGT GTC CCT ACG 1884 
Pro Ser Pro Val Val Val Gly Thr Thr Asp Arg Phe Gly Val Pro Thr 

515 520 525 

TAT AGC TGG GGG GAG AAT GAG ACA GAC GTG CTG CTC CTT AAC AAC ACG 1932 
Tyr Ser Trp Gly Glu Asn Glu Thr Asp Val Leu Leu Leu Asn Asn Thr 

530 535 540 

CGG CCG COG CAA GGC AAC TGG TTC GGC TGT ACG TGG ATG AAC GGC ACT 1980 
Arg Pro Pro Gin Gly Asn Trp Phe Gly Cys Thr Trp Met Asn Gly Thr 



(18) 



?$Ba^6- 1 4 18 7 0 



545 

GGG TTC ACC 
Gly Phe Thr 

560 
GGC AAT AAC 
Gly Asn Asn 
575 

GCG 6CC ACT 
Ala Ala Thr 

TGC TTG GTA 
Cys Leu Val 

AAC TTT ACC 
Asn Phe Thr 
625 

AGG CTC GAT 
Arg Leu Asp 

640 
GAG GAT AGG 
6lu Asp Arg 
655 

GAG T6G CAG 
Glu Trp Gin 

ACT GGT TTA 
Thr Gly Leu 

TAG GGT ATA 
Tyr Gly I le 
705 

ATC GTG ATA 
I le Val lie 

720 
TTG TGG ATG 
Leu Trp Met 
735 

CTG GTG GTC 
Leu Val Val 

TCC TTC CTT 
Ser Phe Leu 

GTC CCC GGG 
Val Pro Gly 
785 

CTT CTG CTG 
Leu Leu Leu 

800 
GCT GCA TCG 



AAG ACA 
Lys Thr 

ACC TTG 
Thr Leu 

TAG ACA 
Tyr Thr 
595 
GAC TAC 
Asp Tyr 
610 

ATC TTC 
I le Phe 

GCT GCA 
Ala Ala 

GAT AGA 
Asp Arg 

GTG CTG 
Val Leu 
675 
ATT CAT 
I le His 
690 

GGG TCG 
Gly Ser 

CTT TTC 
Leu Phe 

ATG CTG 
Met Leu 

CTC AAT 
Leu Asn 
755 
GTG TTC 
Val Phe 
770 

GCA GCA 
Ala Ala 

GCC TTA 
Ala Leu 

TGC GGA 



TGC GGG 
Cys Gly 
565 
ACC TGC 
Thr Cys 
580 

AAA TGT 
Lys Cys 

CCA TAC 
Pro Tyr 

AAG 6TT 
Lys Val 

TGC AAT 
Cys Asn 
645 
TTG GAG 
Leu Glu 
660 

CCC TGT 
Pro Cys 

CTC CAT 
Leu His 

GCA 6TT 
Ala Val 

CTC CTC 
Leu Leu 
725 
CTG ATA 
Leu 1 1 e 
740 

GCG GCG 
Ala Ala 

TTC TGT 
Phe Cys 

TAT GCT 
Tyr Ala 

CCA CCA 
Pro Pro 
805 
GGC GCG 



550 

GGC CCC 
Gly Pro 

OCT ACG 
Pro Thr 

GGT TCG 
Gly Ser 

AGG CTC 
Arg Leu 
615 
AGG ATG 
Arg Met 
630 

TGG ACC 
Trp Thr 

CTC AGC 
Leu Ser 

TCT TTC 
Ser Phe 

CAG AAC 
Gin Asn 
695 
GTT TCC 
Val Ser 
710 

CTG GCG 
Leu Ala 

GCC CAG 
Ala Gin 

TCC GTG 
Ser Val 

GCC GCC 
Ala Ala 
775 
TTC TAT 
Phe Tyr 
790 

CGA GCT 
Arg Ala 



CCG TGT 
Pro Cys 

GAC TGT 
Asp Cys 
585 
GGA OCT 
Gly Pro 
600 

TGG CAC 
Trp His 

TAT GTA 
Tyr Val 

CGA GGG 
Arg Gly 

CCG CTA 
Pro Leu 
665 
ACC ACC 
Thr Thr 
680 

ATC GTG 
lie Val 

TTT GCA 
Phe Ala 

GAC GCG 
Asp Ala 

GCC GAG 

Ala Glu 
745 

GCC GGA 

Ala Gly 
760 

TGG TAC 

Trp Tyr 



555 
AAC ATC 
Asn 1 1 e 
570 

TTC CGG 
Phe Arg 

TGG CTG 
Trp Leu 

TAC CCC 
Tyr Pro 

GGG GGC 
Gly Gly 
635 
GAA C6T 
Glu Arg 
650 

CTG CTG 
Leu Leu 

CTA CCG 
Leu Pro 

GAC GTG 
Asp Val 

ATC AAA 
I ie Lys 
715 
CGC GTC 
Arg Val 
730 

GCC GCC 
Ala Ala 

GCG CAT 
Ala His 

ATC AAG 
1 1 e Lys 



GGG GGG GGC 
Gly Gly Gly 

AAG CAC CCC 
Lys His Pro 
590 

ACA CCC AGG 
Thr Pro Arg 

605 
TGC ACT GCC 
Cys Thr Ala 
620 

GTG GAG CAC 
Val Glu His 

TGC AAC TTG 
Cys Asn Leu 

TCT ACA ACA 
Ser Thr Thr 
670 

GCT CTG TCC 
Ala Leu Ser 

685 
CAA TAC CTG 
Gin Tyr Leu 
700 

TGG GAC TAT 
Trp Asp Tyr 

TGT GCC TGC 
Cys Ala Cys 

TTA GAA AAC 
Leu Glu Asn 
750 

GGC ATT CTC 
Gly I le Leu 

765 
GGC AAG CTG 
Gly Lys Leu 
780 

CTG CTC CTG 
Leu Leu Leu 



GGA GTA TGG CCG 
Gly Val Trp Pro 
795 

TAC GCT ATG GAG CGG GAG ATG 
Tyr Ala Met Glu Arg Glu Met 
810 

GTG TTT GTA GGT CTG GTA CTC TTG ACT 



2028 



2076 



2124 



2172 



2220 



2268 



2316 



2364 



2412 



2460 



2508 



2556 



2604 



2652 



2700 



2748 



2796 
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Ala Ala Ser Cys Gly Gly Ala Val Phe Val Gly Leu Val Leu Leu Thr 

815 820 825 830 

TTG TCA CCA TAG TAT AAA GAG TTC CTC 6CC AGG CTC ATA TGG TGG TT6 2844 

Leu Ser Pro Tyr Tyr Lys Glu Phe Leu Ala Arg Leu lie Trp Trp Leu 

835 840 845 

CAA TAT TTT ATC ACC AGA GCC GAG 6CG CAC CT6 CAA 6TG TGG ATC CCC 2892 

Gin Tyr Phe lie Thr Arg Ala Glu Ala His Leu Gin Val Trp lie Pro 

850 855 860 

CCC CTC AAC ATT C6G GGG 6GC CGC GAT GCC ATC ATC CTC CTC GCG T6T 2940 

Pro Leu Asn lie Arg Gly Gly Arg Asp Ala lie Me Leu Leu Ala Cys 

865 870 . 875 

GTA GTC CAC CCA GAG CTA ATC TTT GAC ATC ACC AAA CTC CTG CTC GCC 2988 

Vai Val His Pro Glu Leu I le Phe Asp lie Thr Lys Leu Leu Leu Ala 

880 885 890 

ATA CTC GGT CCG CTC ATG GTG CTC CAG GCT AGC ATA ACT CAA GTG CCG 3036 

He Leu Gly Pro Leu Met Val Leu Gin Ala Ser lie Thr Gin Val Pro 
895 900 905 910 

TAC TTC GTA CGC GCC CAA GGG CTC ATT CGT 6CA TGC ATG TTG GTG CGG 3084 

Tyr Phe Val Arg Ala Gin Gly Leu lie Arg Ala Cys Met Leu Val Arg 

915 920 925 

AAG GTT GCC GGG G6C CAT TAT GTC CAA ATG GCC TTT GTG AAG CTG ACC 3132 

Lys Val Ala Gly Gly His Tyr Val Gin Met Ala Phe Val Lys Leu Thr 

930 935 940 

GCA CTG ACA GGT ACG TAC GTT TAT GAC CAT CTA ACT CCA CTG CGG GAC . 3180 

Ala Leu Thr Gly Thr Tyr Val Tyr Asp His Leu Thr Pro Leu Arg Asp 

945 950 955 

TGG GCC CAC GCG 6GC CTG CGA GAC CTC GCG GTG GCA GTA GAG CCC GTT 3228 

Trp Ala His Ala Gly Leu Arg Asp Leu Ala Val Ala Val Glu Pro Val 

960 965 970 

GTC TTC TCT GAC ATG GAG ACC AAG GTC ATC ACC TGG GGG GCA GAC ACC 3276 

Val Phe Ser Asp Met Glu Thr Lys Val lie Thr Trp Gly Ala Asp Thr 
975 980 985 990 

GCG GCG TGT GGG GAC ATT ATC TTG GGT CTA CCt GTC TCC GCC CGA AGG 3324 

Ala Ala Cys Gly Asp Me Me Leu Gly Leu Pro Vat Ser Ala Arg Arg 

995 1000 1005 

GGT AGG GAG ATA CTT CTG GGG CCG GCC GAT AGT CTT GAA GGG CAG GGG 3372 

Gly Arg Glu He Leu Leu Gly Pro Ala Asp Ser Leu Glu Gly Gin Gly 

1010 1015 1020 

TGG CGG CTC CTT GCG CCT ATC ACG GCC TA 3401 

Trp Arg Leu Leu Ala Pro I le Thr Ala 
1025 1030 
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(54) DNA FRAGMENT CAPABLE OF CODING NON-A NON-B HEPATITIC VIRAL 
ANTIGEN 

(57)Abstract: 

PURPOSE: To obtain a DNA fragment capable of coding a 
non-A non-B hepatitic viral antigen and to provide a 
method for utilizing the DNA fragment. 
CONSTITUTION: This DNA fragment is capable of 
coding a non-A non-B hepatitic viral antigen, especially a 
core envelop (ENV/NSl) and NS2 antigen. An expression 
system of the DNA fragment and a method for producing a {^^^ 
recombinant (poly)peptide by the expression of the 
expression system are provided. 
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PRIOR ART 



[Description of the Prior Art] Non-Anon-B hepatitis is infective hepatitis, and the virus is suggested 
as the cause-of-a-disease object. Especially blood relation type non-A non-B hepatitis serves as a big 
trouble on medical treatment as after [ transfusion ] hepatitis after the screening organization of 
hepatitis B was established. 

[0003] By the infection experiment which used the chimpanzee, the biological property of a 
pathogenic virus has not resulted in identification of the virus itself, although it is clear that it is the 
RNA virus of chloroform susceptibility etc. in part. Cloning of a part of virogene strongly related in 
non-A non-B hepatitis was carried out by the inmiuno screening using lambdagtl 1 system in 1989, 
and it was named hepatitis C virus (HCV) by the group of M.Houghton and others (****** No. 
500880 [ two to ] official report) of U.S. KAIRON (Chiron). Many research groups which contain 
the period and these people (Japanese Patent Application No. No. 1 89268 [ three to ]) mostly (for 
example, N.Kato and others, ProcJpn.Acad., 65B, and 219-223 (1989)), HCV is presumed to be the 
virus of a close relationship by FURABI viruses (a Japanese encephalitis virus, yellow fever virus, 
etc.) or PESUCHI viruses (pig cholera virus etc.) fi"om the analysis of the amino acid sequence with 
which cloning of many HCV genes is carried out, and they are predicted to be from the base 
sequence and its array (Q-L.Choo et al.. Science, 244, and 359-362 (1989)). 

[0004] HCV tends [ very ] to cause variation like other RNA viruses, such as HIV, and especially its 
variation of coat protein is remarkable. For the reason, it is admitted between the HCV gene which 
KAIRON identified, and the HCV gene of the Japanese origin that there is about ten% of variation 
on a base sequence and presumed amino-acid-sequence level (Kimitada Shimotoono et al., a protein 
nucleic-acid enzyme, 36 (10), and 1679-1691 (1991)). 

[0005] According to the gene structure of HCV presumed by the gene walking, in this structure, the 
reading frame of the polypropylene theine which consists of about 3000 amino acid residues exists, 
and it is about 330 to the 5* edge. The non-translating field of a nucleotide exists (N, Kato et al., 
Proc.Natl.Acad.Sci.USA, 87, and 9524-9528 (1990)). This polypropylene theine is divided into the 
core which is a structural protein, an envelope, NSl , and NS2, NS3, NS4 and NS5 that are a non- 
structural protein from the fiinction from 5* side. After such protein is compounded as one 
polypropylene theine, it is cut by the imique en2yme, and it is thought that each fimctional protein is 
made. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Now, the protein which was made to discover a core and 
the gene field of NS3 and NS4 by yeast, Escherichia coli, etc., and was obtained is used as an 
antigen of a HCV antibody diagnostic drug. The manifestation protein of these fields has strong 
antigenicity, and since an antibody is accepted into many non-A-non-B-hepatitis patients* blood 
serum, it is the optimal as an antigen for antibody schoolings. 

[0007] Thus, although the method of measuring a HCV antibody has been established mostly, even 
if a measurement result is a positivity, it cannot judge whether it is the memory which is reflecting 
former infection for whether it is the carrier (carrier) in which the man has the present virus only by 
measuring an antibody. Therefore, development of the system which measures the HCV antigen 
itself is demanded. In order to detect a virion inununologically, the antibody which recognizes a 
virion front face is needed. Although immunity of the housing protein which constitutes the HCV 
particle will be carried out and this antibody will be produced in order to attain this purpose, HCV 
cannot still be proliferated by the in vitro cultivation system, and obtaining in a large quantity is a 
difficult situation, so that it is usable as an immunogen. Moreover, the difference intense [ the gene 
of the envelope considered to constitute the HCV jacket and NSl field ] variation and big at the 
HCV interval between roots reported imtil now is accepted. Therefore, in order to detect all HCV 
particles, the antibody corresponding to the variation of these intervals between roots is required, and 
many kinds for making an antibody of antigens are needed. For that purpose, probably, the gene 
which carries out the code of the structural-protein field of many stocks of HCV will be required, 
[0008] this invention persons used DNA recombination technology, in order to produce naturally the 
protein which is hard to come to hand in large quantities like a HCV structural protein, they did 
cloning of the structural-protein core fi-om a different hepatitis C patient, an envelope, and the gene 
that carries out the code of NSl, and performed the gene expression 

[0009] The purpose of this invention is offering the DNA firagment which carries out the code of the 
non-A-non-B-hepatitis virus antigen [ which is shown by the array number 2 or 3 ] especially CORE, 
ENV, NS 1 , and/or NS2 antigen. 

[0010] Another purpose of this invention is offering the manifestation system, i.e., the expression 
vector, and transformant of the above-mentioned DNA fi-agment. 

[001 1] Still more nearly another purpose of this invention is a thing including all or the partial amino 
acid sequence of non-A-non-B-hepatitis virus antigens shown by the array number 2 which uses the 
above-mentioned manifestation system, or 3 for which it rearranges (poly) and the manufacture 
method of a peptide is offered. 
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MEANS 



[Means for Solving the Problem] This invention persons succeeded in carrying out cloning of two 
kinds of HCV genes (#4 and #6) which are mutually different out of a different hepatitis C patient's 
plasma imlike the conventional thing. 

[0013] 5' side structure of a HCV (#6) gene is shown for 5' side structure of a HCV (#4) gene in 
drawing 2 with those restriction enzyme parts again at drawing 1 . It mainly made the obtained HCV 
(#4) gene clear that a part of the non-translating field (it is also hereafter called corel) of about 310 
base pairs, the core (CORE) field of about 570 base pairs, the envelope (ENV) field of about 570 
base pairs, NSl field of about 1280 base pairs, NS2 field of about 720 base pairs, and NS3 field are 
consisted of by 5' end. Moreover, the HCV (#6) gene also had a HCV (#4) gene and analogous gene 
structure. 

[0014] Sequencing of these two kinds of HCV genes is faced. Take out RNA from hepatitis C patient 
plasma first, make reverse transcriptase act on this, and cDNA is compoimded. Perform polymerase 
chain reaction (PCR) using two kinds of primers, and the amplification DNA fragment of HCV is 
obtained. Cloning of this DNA fragment is performed according to a conventional method, and the 
procedure of using the dideoxy chain stopping method of Sanger (Science, 214, and 1205-1210 
(1981)) finally, and determining a base sequence is adopted. By this technique, the DNA fragment of 
four fields, 5' non-translating field (A), a structural gene core region (B), a structural gene envelope 
field (C), and non-structural gene NS1/NS2 field (D), was obtained, and each of those base 
sequences were determined. 

[0015] It was shown in the after-mentioned array table, respectively by making the array determined 
about the HCV (#6) gene by making the array which determined the base sequence and presumed 
amino acid sequence of a HCV gene (5* non-translating field /, and CORE/ENV/NS1/NS2/NS3) 
which consist of about 3500 nucleotides, and was determined about the HCV (#4) gene based on the 
array of each determined DNA fragment into the array number 2 into the array number 3. 
[0016] # The feature of the HCV gene structure of 4 and #6 is as follows. 
[0017] (1) Consist of HCV (#4) gene fragment 3461 nucleotide, and translation fields are the 
nucleotide numbers 307-3461 (1051 amino acid). A CORE field Among these, the nucleotide 
numbers 307-879 (191 amino acid). An ENV (it is also called ENVl) field The nucleotide numbers 
880-1455 (192 amino acid). In the nucleotide numbers 1456-2736 (427 amino acid), NS2 field, and 
NS3 field, NSl (it is also called ENV2) field corresponds to tiie nucleotide numbers 2737-3461 (241 
amino acid). 

[0018] (2) Consist of HCV (#6) gene fragment 3401 nucleotide, and translation fields are the 
nucleotide numbers 307-3401 (1031 amino acid). A CORE field Among these, the nucleotide 
numbers 307-879 (191 amino acid), An ENV (it is also called ENVl) field The nucleotide numbers 
880-1455 (192 amino acid), In the nucleotide numbers 1456-2736 (427 amino acid), NS2 field, and 
NS3 field, NSl (it is also called ENV2) field corresponds to the nucleotide numbers 2737-3401 (221 
amino acid). 

[0019] Furthemiore, KAIRON (WO 90/1 1089) already released in HCV (#4) and the HCV (#6) gene 
fragment Okayama et al. (J.Virol, and 65 ~) The homology of 1105-1 1 13 or (1991) Shimotoono's 
and others (Proc.Nati.Acad.Sci.USA, 87, and 9524-9528 (1990)) array (CORE-NS2) and a 
nucleotide sequence, and an amino acid sequence The compared result is shown in the following 
table 1. 
[0020] 

Table 1 Phase ** Sex (%) A HCV gene All nucleotide sequences All amino acid sequences # 4/ 
KAIRON 77.8 80.9 Okayama et al. 89.1 88.0 Shimotoono et al. 90.8 91.5 # 6/ KAIRON 78.4 82.0 
Okayama et al. 90.4 90.0 Shimotoono et al. 91.291.6 Homology comparison of Table 1 shows that 
the HCV gene fragment of this invention has about 10 - 20% of difference on amino-acid-sequence 
level about 10 to 25% with nucleotide sequence level between the released gene fragments. 
[0021] Therefore, this invention offers the DNA fragment containing the nucleotide sequence which 
carries out the code of all or a part of amino acid sequences shown by the array number 2 of the non- 
A-non-B-hepatitis virus origin, or 3. In addition, this nucleotide sequence shall include all the arrays 
based on the degeneracy of a genetic code. 
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[0022] this invention offers the DNA fragment which carries out the code of all or some of ENV, 
NSl, and NS2 antigens shown by the array number 2 or 3 again. It is as having already described 
above about each field of these ENV, NSl, and NS2. 

[0023] this invention offers the DNA fragment which consists of all the nucleotides shown by the 
array number 2 or 3 further. 

[0024] hi order that the DNA fragment of this invention may produce the suitable expression vector 
containing it, it includes in arbitrary plasmids or phages beforehand, and much copies of this DNA 
fragment are prepared by importing into microbial cells, such as Escherichia coli, and carrying out 
cloning. 

[0025] An inherit lump of each cloning DNA from 5' non-translating field to non-structural-protein 
NS2 field can be carried out using the restriction en2yme part expected from the determined base 
sequence. Clones AB and ABC and ABCD which hold the DNA fragment which 5* non-translating 
field (A), and a structural-protein core region (B) inherit, it inherits from a non-translating field (A) 
to a structural protein NSl (C), and the inherit lump of from 5' non-translating field (A) to the non- 
structural proteins NS1/NS2 (D) becomes possible, and corresponds by this can be prepared. This 
concrete technique is explained in full detail in the following example 3. Among these, about 3.5 kb 
(s) from Clone ABCD (CP-4) After including a DNA fragment in a plasmid, it is imported into 107 
stocks of Escherichia coli jump on nunus, and is deposited on February 24, Heisei 4 as Fermentation 
Research Listitute ****** No. 12786 as a transformant (E. coU jump on minus 107/CP-4). 
[0026] this invention offers the expression vector which introduces the above-mentioned DNA 
fragment into the cloning part in the vector which exists in a promotofs lower stream of a river 
again, and is obtained. 

[0027] As a vector, the virus other than the vector of common use, such as a plasmid and a phage, is 
used, especially a vims is desirable, and the vaccinia vims, a baculoviras, etc. are suitable in it. It is 
decided by whether it rearranges (poly) and a peptide has sugar chain structure to be obtained by 
DNA manifestation by the kind of the promotor who can use it, and host, namely, ~ the case where 
rearrange (poly) and a peptide does not include sugar chain structure ~ as a host — for example, 
procaryotes, such as Escherichia coU, a Bacillus subtilis, and a phage, - it can use — moreover — as a 
promotor ~ for example, the tryptophan synthetase operon (trp), a lactose operon (lac), and the 
lambda phages PL and PR etc. ~ it can use On the otiier hand, when it rearranges (poly) and a 
peptide includes sugar chain structure, eukaryotes, such as yeast, a plant cell, an insect cell, and an 
animal cell, are mentioned as a host, and the promotor of the origins, such as the promotor to 
glycolysis enzymes, such as a promotor of the common use to yeast etc., for example, 3- 
phosphoglycerate kinase, and enolase, the promotor to an alcohol dehydrogenase, a virus promotor, 
for example, the polyoma vuxis, that may be used by the mammalian cell, adenovirus, ape virus 
simian virus 40, vaccinia vims 

[0028] A vector may contain suitably the marker arrays (for example, an ampicillin, a tetracycline 
resistence gene, etc.) which make possible ftirther phenotypic selection of the cell by which the 
transformation was carried out, the origin of replication, a terminator, a ribosome binding site, etc. 
[0029] since the envelope and NSl stmctural protein which constitute the HCV jacket hold the sugar 
chain in this invention ~ as a vector — a virus ~ desirable — as the vaccinia virus, a baculovims, and 
a host ~ an animal cell — a mammals cell (for example, rabbit kidney passage cell RK-13) is used 
preferably 

[0030] Manufacture of the recombination vaccinia virus for a DNA manifestation of this invention 
can use [ Japanese Patent AppUcation No. / for which these people applied / No. 204030 / three to ] / 
the method of a publication. Namely, the gene which carries out the code of the HCV antigen first 
according to this method. With the virus promotor who may make this discover (for example, the 
ATI promotor of the vaccinia- virus origin, p7.5K promotor) And the recombination plasmid 
containing the vaccinia- virus gene which is not indispensable for multiplication of a vaccinia vims is 
produced. This plasmid is line-ized restrictively, a transfection is carried out to the animal cell with 
which the vaccinia vims is infected, homology recombination is performed, the recombination virus 
in which the gene which carries out the code of the HCV antigen is inserted is screened, and it 
collects. As a vaccinia vims, a vaccinia-virus Lister stock and WR stock are used suitably. A 
recombinant can be similarly prepared about a baculovims (example 3). 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran web cgi ejje 



28/10/2003 



Pages of 3 



[0031] this invention is further rearranged including all or a part of amino acid sequences of non-A- 
non-B-hepatitis viral antigen shown by the array number 2 or 3 (poly), and offers the manufacture 
method of a peptide. This method includes the process which builds tihe expression vector which 
may make the DNA fragment of this invention discover within a suitable host cell, and which can be 
reproduced, the process which introduces this expression vector in a host cell, and obtains a 
transformant, the process which this transformant is cultivated [ process ] imder the conditions which 
may make a DNA fragment discover, and makes this recombination (poly) peptide discover, and the 
process which collects these recombination (poly) peptides. 

[0032] The culture condition of a transformant is determined depending on the host cell to be used, 
and the culture medium which can be increased, cultivation temperature, cultivation time, etc. are 
chosen suitably. Moreover, the technology of common use, for example, ultrasonic spallation of a 
cell, solubilization extraction, ammonium sulfate fractionation, various chromatographies, etc. can 
perform generation of the recombination (poly) peptide from a culture. Since the manifestation 
product showed clear decussation nature by investigating cross reaction nature with a non-A-non-B- 
hepatitis patient blood serum, it is usable to a diagnosis of non-A non-B hepatitis, and detection of a 
non-A-non-B-hepatitis virus ( drawing 3 and drawing 5 ). 
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[Example] Although the following examples explain this invention still in detail, this invention is not 
limited to these examples. 

[0034] It removes by carrying out the at-long-intervals heart of the cell debris etc. by 3500g after 
dilution for 20 minutes by 50 mM Tris-HCl (pH 8.0) of equivalence 11. of plasma of the Japanese 
non-A-non-B-hepatitis patient in the manufacture chronic stage of the cDNA library from (Cloning 
a) non-A-non-B-hepatitis patient plasma of an example 15' a non-translating field (corel), and ImM 
EDTA. The pellet was obtained by carrying out centrifugal [ of this supernatant liquid ] to a pan at 
4500 rpm (about lOOOOOg) and 4 degrees C for 4 hoxirs. According to a conventional method, 
multistory [ of this pellet ] is carried out on caesium trifluoroacetate liquid after the dissolution using 
6M GUANIJIUMU thiocyanate which is a protein modifier, and it is with Beckmaim SW50 rotor. 
Centrifugal was carried out at 33000 rpm and 20 degrees C for 1 8 hours, and the pellet was obtained. 
This pellet is melted in 10 mM Tris-HCl (pH 7.5) and ImM EDTA solution, after 2 times of extract 
operation and a supematant liquid are taken with phenol: chloroform (1:1) mixed liquor, and it is 5M. 
1/10 amount and ethanol were left for NaCl at an amount, in addition -20 degrees C 2.5 times for 2 
hours. The pellet by which centrifugal might be carried out for 20 minutes by 15000g after 2-hour 
neglect was dissolved in the diethylpyrocarbonate treated water, and it considered as the RNA 
sample. 

[0035] According to the method of Gubler & Hof&nan, cDNA was compoimded by the random 
primer method using the commercial kit (Amersham orBRL) using the obtained RNA sample. After 
processing compounded cDNA by the EcoRI methylase, the EcoRI linker or the EcoRI adapter was 
connected, and cloning was carried out to the EcoRI part of lambdagtl 1 phage. The produced cDNA 
library contained the recombination object phage of an average of 106 - 107 PFU. 
[0036] (b) 32P indicator of the clone CI 1-C21 (Japanese Patent AppUcation No. No. 413844 [ two 
to ]) obtained as a isolation hepatitis-C- virus structural gene of hepatitis-C- virus specific cDNA was 
carried out by the random primer labeling method, it was used as a probe, and the above-mentioned 
cDNA library was screened by the hybridization assay. 

[0037] Screening infects the recombinant phage of 5x104 PFU with Escherichia coli Y1090 stock in 
37 degrees C and 15 minutes, and is wound around a 150mmLB agar plate (1% trypton, 0.5% yeast 
extract, 0.5%NaCl, 1.5% agar). It cultivates at 37 degrees C overnight, and if a plaque appears, it 
will be left at 4 degrees C for 1 hour. An Hybond-N filter (Amersham) is put on the agar of this 
plate, and it is left for 30 seconds, next, the filter paper top made to become wet with a denaturation 
solution (0.5M NaOH and 1.5M NaCl) — this filter ~ carrying — after the neglect during 2 minutes, 
and a neutralization solution (0.5 M Tris-HCl pH 7.0 and 1 .5M NaCl) ~ for 5 minutes ~ dipping 
further - it is made air-dry after washing in 2xSSC (0.3M NaCl, 0.03M sodivim citrate) The dry filter 
irradiates 304nmUV for 2 minutes, and is UV. - Crosslinking was carried out. 

[0038] It incubates 55 degrees C and overnight and this filter is made to react in 32P indicator DNA 
probe of CI 1-C21 clone, and hybridization liquid [6xSSC, 5x DIN heart liquid (0.1% bovine serum 
albumin, 0.1% FIKORU, 0.1% polyvinyl pyrrolidone), 0.5%SDS, and 50microg [/ml ] denaturation 
salmon sperm DNA]. dien, in order to drop the background, it washes twice [ every / during 10 
minutes ] at lxSSC55 degree C Autoradiography is performed for this filter at -70 degrees C, and an 
electropositive plaque is detected. One electropositive clone was obtained by this screening. 
[0039] (c) infect the phage of sequencing profit **** lambdagtl 1 clone of hepatitis-C- vims specific 
cDNA with Escherichia coli, and collect a lot of phages According to a conventional method 
(Maniatis et al.. Molecular Cloning: A Laboratory Manual, 1982), DNA is extracted from this phage. 
This DNA was digested by the restriction enzyme EcoRI, and agarose gel electrophoresis refined the 
fragment of about 440 b. mpl9 (Messing, J., Hethod in Enzymology, 101, 20-78) of M13 phage 
which is a vector for sequence on the other hand was digested and line-ized by EcoRI. An 
aforementioned cDNA fragment and aforementioned Vector DNA are connected by T4 ligase in 
reaction mixture (66 mM Tris-HCl pH 7.6, 6.6mM MgC12, lOmM dithiothreitol, ImMATP), this 
reactant is used, and it is Escherichia coli jump on minus 107. Transduction was carried out to the 
stock. The base sequence was determined for Ml 3 phage containing an insert by the dideoxy method 
(Sanger, F.Nioklen, S and Corlson, A.R.Proc.Natl.Acad.Sci.USA.74, 5463-5467, 1977). The amino 
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acid sequence presumed from the base sequence and it which were detemiined was shown as an 
array number 1 . 

[0040] radiographic-PCR method in which cloning is quickly possible was used from the blood 
serum little as a method of carrying out cloning of the HCV gene out of the plasma of the detection 
hepatitis C patient of the HCV (#4) gene by example 2 radiographic-PCR, 

[0041] First, tRNA(10mg/(ml))lmicrol of 200micro (6M guanidine thiocyanate, a 37.5mM sodium 
citrate, 0.75% ZARUKOSHIRU, 0.2M mercaptoethanol) of 6 GTC liquid 1 of M and yeast is added 
and agitated to SOmicro of hepatitis C patient plasma 1. After mixing quickly 3M sodium acetate (pH 
5.2) 20microl, TE saturation phenol (pH 7.5-8.0) SOOmicrol, and chloroform / isoamyl alcohol (49:1) 
70microl furthermore and agitating for 10 seconds, it puts into ice for 15 minutes, centrifuge 15000 
rpm ~ it carries out centrifugal at 4 degrees C for 20 minutes An aqueous solution layer is taken and 
isopropyl alcohol is put on equivalent **** and -20 degrees C for 1 hour or more, this 15000 rpm - 
centrifugal is carried out and it is made to precipitate at 4 degrees C for 20 minutes It is 4M about 
precipitate. It dissolves by GTC(what diluted 6M GTC with sterilized water) lOOmicrol, mixes with 
an equivalent isopropanol, and puts on -20 degrees C gently for 1 hour or more. 15000 For rpm and 
20 minutes, carry out centrifugal at 4 degrees C, and obtain precipitate. It was air-dry after washing 
by ethanol 1ml 70% with the room temperature, dissolved in the sterilized water of lOmicrol, and 
was used as RNA. 

[0042] After cDNA composition pours RNAlOmicrol distributively in a siliconizing tube (0.6ml), it 
is heated for 3 minutes 70 degrees C, and is quenched in Hikami. Next, RNase inhibitor (TAKARA 
SHUZO) Imicrol (50 units /mul), dNTP(20 mM(s) each) 2microl and a lOxPCR buffer (M Tris-HCl 
0.1 -) pH 8.3, 0.5M KC12microl, O.IM MgC12 0.5microl, 40mM(s) DTT(dithiothreitol) 0.5microl, 
anti sense primer (oligo dA primer) 75p mole, and 0.2micro (Seikagaku) (27 units /mul) of reverse 
transcriptase 1 are added, and it doubles with a total of 20microl by the sterilized water. The reaction 
was performed at 42 degrees C for 2 hours, it heated for 5 minutes at 94 degrees C, and the enzyme 
was made to deactivate. PGR was performed using this cDNA. PCR used the 2 step method, in order 
to raise the sensitivity and the singularity for detecting a band. That is, 1st PCR is applied by two 
sorts of primers (1st step PCR), Next, it is the method to which 2nd PCR is applied using two sorts 
of primers which exist inside the PCR product (2nd step PCR). 

[0043] The primer was compounded about four fields of 5* non-translating field (A), a structural 
gene core region (B), and structural gene envelope (field C) non-structural gene NS1/NS2 field (D), 
and it was used for PCR. The PCR primer used for below by the 2 step method is described. 
[0044] 5* non-translating field (A) considered the base sequence of corel (the example 2 below- 
mentioned reference) as reference. 1st PCR uses kk30:5*-ATCACTCCCCTGTGAGGAAC-3' and 
kk29:5'-CCTCCACCAACGATCTGACC.3', and is 2nd. PCR used kk30 and kk3 1 :5'- 
CCGGAAACTTAACGTCTTGT-3\ 

[0045] The structural gene core region (B) considered corel and the base sequence of EN2 (clone 
C10-E12 of Japanese Patent Application No. No. 413844 [ two to ]) as reference. 1st PCR uses 
kk34:5'-TGATAGGGTGCTTGCGAGTG-3' and A2:5»-GCTGCCTCATACACAATACT-3^ and is 
2nd. PCR used kk36:5*-AGACCGTGCACCATGAGCAC-3' and Al:5^- 
CAGTCGTTCGTGACATGGTA-3\ 

[0046] The structural gene envelope field (C) considered the base sequence of the clone D including 
non-structural gene NS1/NS2 field obtained EN2 and this time as reference, 1st At PCR, it is 2nd 
about SI :5'-GTGAACTATGCAACAGGGAA-3' and Al 1 :5^-GTCTCATTCTCTCCCCATTT-3\ 
PCR used S2:5*-GTTGCTCTTTCTCTATCTTC-3' and A10:5^-AAGCAATACACTGGACCACA- 
3'. 

[0047] Non-structural gene NS1/NS2 field (D) considered EN3 (clone C10-E13 of Japanese Patent 
Application No. No. 413844 [ two to ]), and 3NB(s)l (clone ClO-21 of Japanese Patent Application 
No. No. 339589 [ two to ]) as reference. 1st PCR is 2nd(s) about kk61:5*- 

CAATGGCAGCTGGCACATCA-3* and kk49:5'-ACCACCTGAACCTCCCCCTC-3\ PCR used 
kk62:5'-GAGCGCATGGCCAGCTGCCG-3' and kk50:5*-TTGTCGCGGCCCGTTAGGCT-3\ 
[0048] The conditions of PCR are lOxPCR buffer Smicrol and 1st step in 20micro of cDNA 
composition reaction mixture 1. Two sorts (75 p mole each) of primers and 2mM dNTP Smicrol are 
added, and it is made lOOmicrol by the sterilized water, it heats for 10 minutes at 94 degrees C ~ 
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after Imicrol (five units /mul) adding Ampli Taq (PerldnElmer SHITASU) and mixing, it carries out 
two-drop multistory [ of the mineral oil ] a PGR reaction ~ denaturation 94-degree-C for [ 1 minute ] 
and annealing 55degree C — the conditions for 1 minute and for [ extension 72 degrees-C ] 2 minutes 
- 30 cycle ****** Next, 1st They are lOxPCR buffer 9microl and 2nd step in lOmicro of PGR 
reaction mixture L Two sorts (75 pmole(s) each) of primers and 2mM dNTP 9microl are added, and 
it is made lOOmicrol by the sterilized water. It heats for 10 minutes at 94 degrees G, and is Ampli 
Taq. Imicrol In addition, a mineral oil is put in and they are 2nd(s) at previous conditions. PGR is 
performed. Agarose electrophoresis was performed for lOmicro of reaction mixture 1 after the 
reaction, and the specific DNA fragment was detected to four fields. 

[0049] Klenov^agmentl(TAKARA SHUZO) microl (two units /mul) is added to the PGR reaction 
mixture (90microl) by which the DNA fragment of cloning of a PGR product (DNA fragment of 
HGV#4) and the determination HGV (#4) of a base sequence was detected, and it reacts at 37 
degrees G for 1 hour. By low melting temperature agarose electrophoresis, the DNA fragment was 
isolated, extract operation was performed twice by TE saturation phenol, and ethanol precipitation of 
the water layer which the DNA fragment is dissolving was carried out. 

[0050] It is lOx kinase buffer (0,5 M Tris-HCl pH 7.6, O.IM MgG12, 50mM DTT, ImM spermidine, 
and ImM EDTA pH 8.0) 2microl, lOmM ATP Imicrol, and T4 to precipitate. Kinase (TAKARA 
SHUZO) Imicrol (ten units /mul) is added, it is referred to as 20microl by the sterilized water, 37 
degrees G reacts for 1 hour, and 5' end is phosphorized. After heating 68 degrees G for 10 minutes 
and making a kinase deactivate pUGl 19 Ligation of [Vieira, J., Messing and J., Methods in 
Enzymology, 153, and 3-1 1 (1987)] is performed. After 37 degree G of pUG(s)l 19 (Imicrog) 
reacting for 1 hour and heating them for 10 minutes 68 degrees G in 20micro (10 mM Tris-HGl pH 
8.0, 7mM MgG12, 20mM KGl, Smal enzyme often units (TAKARA SHUZO)) of restriction enzyme 
reaction mixture 1, they add 80micro of sterilized waters 1, and are taken as a Smal cloning vector. 
They are lOmicro [ of DNA fi-agments ] 1 which it phosphorized, and Smal vector 2microl lOx buffer 
(0.66 M Tris-HGl pH7.6, 50mM MgG12, 50mM DTT) 2microl, lOmM ATT Imicrol, and T4 Ligase 
(TAKARA SHUZO) Imicrol (350 units /mul) and 4micro of sterilized waters 1 were added, it was 
referred to as 20microl, and Ugation was performed at 1 6 degrees G overnight. 
[0051] lOmicrol of this reaction mixture is used and it is Escherichia coli jump on minus 109. The 
transformation of the stock was carried out. The susceptibility Escherichia coli stock used for a 
transformation is made by the calcium chloride method [Mandel, M., Higa and A., J.Mol.Biol.53, 
and 159-162] (1970). 

[0052] It is transformation Escherichia coli 2% It cultivated overnight [ 37 degree-G ] on the LB- 
Amp plate [1% trypsin, 0.5% yeast extract, 0.5%NaGl, 1.5% agar, and an ampicillin (25microg/ 
(ml))] with which X-Gal(5-BUROMO-4-chloro-3-India Lil-beta-D-galactopyranoside) 50microl and 
lOOmM IPTG (isopropyl-beta-D-thio galactopyranoside) were applied. The colony which presents 
white in the colony produced on the plate was moved to LB culture medium (1% trypton, 0.5% yeast 
extract, 0.5% NaGl) containing 1 loop **** and 25microg [/ml ] ampicillin, and the shaking culture 
was carried out at 37 degrees G overnight. 1. Gentrifugal [ of the bacillus culture medium of 5 ml ] 
was carried out, it carried out the harvest, and niini-PUREPARESHON of plasmid DNA was 
performed by the alkaline process (Maniatis et al., Molecular Gloning:ALaboratory Manual, and 
1982). The size of an insertion DNA fragment is calculated by digesting obtained 37 degrees G 
Imicro [ of plasmid DNA ] g for 1 hour in 30niicro (EcoRI and (TAKARA SHUZO) the Hind III 
(TAKARA SHUZO) enzyme of 100 mM Tris-HGl pH 7.5, 50mM NaGl, 7mM MgG12, and ten 
units) of reaction mixture 1, and performing agarose electrophoresis. In 5* non-translating field (A), 
as for the core (B) of about 400b and a structural gene, about 600b was checked, and, as for the size 
of the DNA fragment of four fields, about 1.8 kb(s) were checked with about 1 kb and the non- 
structural genes NS1/NS2 (D), as for the envelope (G). 

[0053] Next, four kinds of obtained insertion DNA fragments mpl8 and mpl9 of M13 phage which 
is a vector for sequence [Messing, J., Methods in En2ymology, 101, and 20-78 (1983)] ~ or — 
pUGl 18 and - pUGl 19 Gloning is carried out to [Vieira, J., Messing and J., Methods in 
Enzymology, 153, and 3-11 (1987)]. The base sequence was determined using Sanger's and others 
method [Sanger, F.Science, 214, and 1205-1210 (1981)] of dideoxy chain stopping. 
[0054] The clone (ABGD) which inherited 5' from non-translating field (A) to non-structure protein 
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NS1/NS2 field (D) using the restriction enzyme part expected fi-om the base sequence by which 
cloning DNA inherited and a Ivimp decision was made was built. 

[0055] i) The Aatll part which exists in the field to which 5' non-translating field (A), and a 
structural-protein core region (B) inherit, and the lump clone A and Clone B overlap is used. 37 
degree C of ImicrogDNA(s) of Clone A are digested for 1 hour in reaction mixture SOmicrol [the 
Aatll (TOYOBO) enzyme of lOmM Tris-HCl pH 7.5, 7mMMgC12, 60mM KCl, EcoRI (TAKARA 
SHUZO) often xmits, and five units], and low melting temperature agarose electrophoresis refines 
the DNA fragment of about 400 b. 37 degree C also of ImicrogDNA(s) of Clone B are also digested 
for 1 hour by the same reaction composition which changed EcoRI into Hind III (TAKARA 
SHUZO), and they refine the DNA fragment of about 600 b by electrophoresis. SOmicro of 20micro 
[ of reaction mixture ] l[sterilized waters 1 is added, and let pUCl 19 Imicrog be EcoRI and a Hindlll 
cloning vector, after 37 degrees* C reacting for 1 hour and heat-treating 68 degrees C for 10 minutes 
in 100 mM Tris-HCl pH7.5, 50mM NaCl, 7mM MgC12, and EcoRI often units and Hind III. 
[0056] They are the fragment refined, respectively and EcoRI-Hind III vector 2microl lOx buffer 
(0.66 M Tris-HCl pH 7.6, 50mM MgC12, 50mM DTT) 2microl, lOmM ATP Imicrol, and T4 Ligase 
Imicrol and the sterilized water were added, it was referred to as 20microl, and ligation was 
performed at 16 degrees C overnight. It is Escherichia coU jump on minus 109 in lOmicro of this 
reaction mixture L The transformation of the stock was carried out. The shaking culture of the 
transformant which shows white on a XGal plate was carried out at 37 degrees C overnight by LB 
culture medium containing 25microg [/ml ] ampicilhn. Double digestion of the plasmid DNA which 
may have had mini-PUREPARESHON performed according to a conventional method was carried 
out by EcoRI and Hind III, and the insertion DNA fragment obtained the recombination plasmid 
(clone AB) of about 1 kb. 

[0057] ii) The Fspl part which a ndn-translating field (A) to a stmctural-protein envelope field (C) 
inherits, and exists in the duplication field of the lump clone AB and Clone C is used. 
[0058] 2microl addition of a lOxEcoRI buffer (1 M Tris-HCl pH 7.5, 500mM NaCl, and 70mM 
MgC12) is done for clone AB Imicrog after 37-degree-C 1-hour reaction by reaction mixture 
20microl [the Fspl (NEB) enzyme of 50mM potassium acetate, 20 mM Tris-acetate pH 7.9, lOmM 
magnesium acetate, and five units], Imicro of EcoRI enzymes 1 is added, and it reacts at 37 more 
degrees C for 1 hour. The DNA fragment of about 1 kb is refined by low melting temperature 
agarose electrophoresis. Clone C performs a digestive reaction instead of EcoRI after Fspl digestion 
similarly using Hind III, and refines the DNA fragment of about 900 b. Above-mentioned ligation is 
performed with each fragment using EcoRI-Hindlll vector 2microl, and it is jump on minus 109. The 
transformation of the stock was carried out. After having cultivated the transformant, refining 
plasmid DNA and carrying out a digestive reaction by EcoRI and Hind III, the clone ABC 
recombination plasmid which contains a 1 .9kb fragment by electrophoresis was obtained. 
[0059] A StuI part is used in the field where a stmctural protein NSl inherits from iii a non- 
translating field (A), and the limip clone ABC and Clones D overlap, and it uses together with the 
Sad part in the interior of Clone D. 

[0060] Clone ABC Imicrog carries out a digestive reaction in a IxEcoRI buffer using EcoRI and StuI 
(TAKARA SHUZO), and is about 1.8 kb(s) by electrophoresis. A DNA fragment is refined. On the 
other hand, clone D Imicrog reacts StuI and Sad (TAKARA SHUZO) similarly in a IxEcoRI buffer, 
and refines the DNA fragment of about 500 b. In a IxEcoRI buffer, 37 degrees C pUCl 19 Imicrog 
also heat-treats EcoRI and 68 degree C of Sacl(s) for 10 minutes, after reacting for 1 hour, it adds 
SOmicro of sterilized waters 1, and makes them an EcoRI-SacI cloning vector. Ligation is performed 
for a refining fragment and a cloning vector by the above-mentioned method, and plasmid DNA is 
prepared from a transformant. The digestive reaction was performed by EcoRI and Hind III, and the 
clone by which the insertion DNA of about 2.3 kb(s) is detected was obtained. 
[0061] iv) Inherit lump iii from 5' non-translating field (A) to the non-structural proteins NS1/NS2 
(D) They are Sad and Hindlll about the obtained clone. Double digestion is carried out and the 
DNA fragment of the larger one is refined. Double digestion of the clone D is carried out by Sad 
and Hind III, and the DNA fragment of about 1 .2 kb(s) is refined. Above-mentioned ligation is 
performed for each refined fragment, and it is jimip on minus 109. A transformation is carried out to 
a stock. After having cultivated the transformant, preparing plasmid DNA by the conventional 
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method and carrying out double digestion using EcoRI and Hind III, the clone ABCD (CP-4) which 
produces the DNA fragment of about 3.5 kb(s) was obtained. 

[0062] This plasmid is Escherichia coli jump on minus 107. It imports into a stock and ****$ on 
February 24, Heisei 4 as Fermentation Research Institute ****** No. 12786 as a transformant. 
[0063] The recombination plasmid used in order to incorporate the gene of NSl field of the 
construction HCV (#4) of the recombination plasmid for vaccinia virus in the hemagglutinin (HA) 
gene of the vaccinia virus was produced by the following methods. 

[0064] DNA of obtained clone CP-4 is used, PGR is performed on condition that a **** using 
primer 5'-AGCTGCAGATGATCCCACAAGCC-3' and 5*-CTATTACATGGCGTATGCTCG-3', 
and the DNA fragment of gene abbreviation 1.4kb of NSl field is amplified. It digested in PstI in the 
elevated-temperature concentration buffer solution (50 mM Tris-HCl pH7.9, lOmM MgC12, lOOmM 
NaCl), and isolated by agarose electrophoresis, and the DNA fragment of 1.4kb(s) was refined. 
Cloning vector pUCl 19 Smal digestion is carried out in 20micro (10 mM Tris-HCl pH 7.5, lOmM 
MgC12, 20mM KCl) of reaction mixture 1, and it is IM. 2microl and PstI are added and double 
digestion of the KCl is carried out further. Electrophoresis was performed and the vector fragment of 
3.1kb was refined. The reaction which connects both DNA fragments was performed and pUC-NSl 
was obtained. 

[0065] Hind III digestion is carried out in 20micro (17.5 mM Tris-HCl pH 7.5, 17.5mM MgC12, and 
50mM NaCl) of reaction mixture 1, pUC-NSI is heat-treated for 10 minutes at 68 degrees C, and 
they are after inactivation, 28micro of sterilized waters 1, and ImM about an enzyme. dNTP(one 
mMeach dGTP, dATP, dTTP, dCTP)lmicrol and the Klenow fragment enzyme were made to react, 
and the end was made smooth. After heat treatment for [ 68 degrees-C ] 10 minutes, and 1 M Tris- 
HCl (pH 7.5) 5microl and EcoRI were added, respectively and the digestive reaction was performed 
at 37 degrees C. Agarose electrophoresis refined the DNA fragment of 1.4kb(s). Moreover, double 
digestion of EcoRI and Smal was performed for the plasmid pSFB4 (S.Ftinahashi [ et al. ], 
J.Virology, 65(10), 5584-5588 (1991)) for recombination in reaction mixture (10 mM Tris-HCl pH 
7.5, lOmM MgC12, 20niM KCl), and the vector fragment was refined. Both are connected by T4 
Ugase and it is Escherichia coh jxmip on minus 107. After carrying out a transformation, plasmids 
were collected from the transformant by the alkaline process. Analysis by the restriction enzyme was 
performed, the plasmid in which NSl field is inserted was checked, and this was named pSF-NSl. 
[0066] Plasmid pSF-NSI of 150microg was extracted from the Escherichia coU cultivated by 200ml 
culture medium using the manufacture DIAGEN plasmid kit (product made from DIAGEN) of DNA 
used for the production (a) transfection of the recombination vaccinia vims. This plasmid was 
refined by CsCl density gradient centrifiigation. That is, the plasmid was dissolved in p= 1 .47g [/ml ] 
CsCl liquid (EtBr content), and it carried out centrifugal [ of that with which the quick seal tube 
(made in Beckmann, an ultra clearance, 13x5 1mm) was filled up ] by 10 degrees C and 55,000 rpm 
for 15 hours. (VTl 65.2 rotor, Beckmann ultracentrifiige) . After centrifiigal and closed circular The 
bands of plasmid DNA were collected and deed EtBr was removed for isopropanol extraction 3 
times. Then, the refining plasmid was obtained by ethanol precipitation. 

[0067] pSF-NSI which the above refined in the Nakashio concentration buffer solution was cloven 
by Hind III. 25microg preparation of this line-ized recombination vector was done for transfections. 
[0068] (b) Introduction of a transfection gene was performed according to Perkus's and others 
electroporation method [Marion E.Perkus, Keith Limbach and Enzo Paoletti, J.Virol, 63, 3829-3836 
(1988)]. Namely, 175cm2 It is a vaccinia-virus Lister stock to rabbit kidney origin cell-strain RK13 
cell which carried out the monolayer culture to the culture bottie m.o.i.5 You make it infected and 
they are 37 degrees C and 5%C02. After making it adsorb in the bottom for 1 hour, infected cells 
were collected using the trypsin. It suspended in the 0.8ml HeBS buffer with DNA25microg which 
washed the collected cell twice with the HeBS buffer (pH 7.05), and was prepared to transfections by 
(a). Cell suspension was moved to the pulsar cuvette (Bio-Rad make), and it cooled for 1 0 minutes in 
this state in Hikami. Then, the pxilse of 200V (Capacitance, 980 micro F) was applied once in the 
Bio-Rad gene pulsar. Again, it cools for 10 minutes in Hikantii, and is a cell 10 20ml% It suspends in 
FCS-MEM and is 2 175cm. They are 37 degrees C and 5%C02 with a culture bottle. It cultivated 
imder existence. Freeze thawing of this culture was repeated 3 times 24 hours after, and viruses were 
collected. 
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[0069] It rearranged from the collected virus and the virus was chosen by hemadsorption 
examination (HA examination). The experimental method is as follows. The virus was inoculated so 
that it might become 600 plaques / petri dish into RK13 ceU which carried out the monolayer culture 
to 9cm petri dish, and it cultivated for two days, and the plaque was made to form. 0.5% of fowl 
erythrocyte was added except for the culture supernatant. After incubating for 10 minutes at 37 
degrees C, the plaque was observed and the plaque (recombination virus candidate stock) which does 
not adsorb an erythrocyte was obtained. 

[0070] Next, the recombination [ which was obtained previously ] virus in which it rearranged, 
plaque hybridization often clone was performed among virus candidate stock 34 clones, and the 
gene was further included from die candidate stock was chosen by using the gene of NSl field of 
hepatitis C virus as a probe. First, the virus candidate stock was inoculated so that it might become 
20 - 50 plaque / petri dish, and it was cultivated [ it rearranged into RK-13 cell which carried out the 
monolayer cxilture to 3cm petri dish, and ] for two days, and the plaque was made to form. Carry a 
nylon membrane (the high bond N, product made from Amersham) on the formed plaque, and a 
plaque is moved on a membrane. 0.5Ns After processing for 5 minutes by NaOH and making DNA 
denaturalize, 1 M Tris-HCl (pH 7.4) It neutralizes and is a pan. 1 .5M NaCl and 0.5 M Tris-HCl (pH 
7.4) Process and DNA is made to stick to a membrane. After air-drying a membrane, 305nm 
ultraviolet rays were irradiated for 5 minutes, and DNA was fixed to the membrane. This membrane 
was dipped in the hybridization buffer and it incubated at 65 degrees C for 1 hour. Furthermore, 
moved the membrane to the hybridization buffer which added the gene of hepatitis-C- virus NSl field 
which carried out the indicator by 32P using the random prime labeling method, and it was made to 
react at 65 degrees C overnight, and rearranged with probe DNA, and virus DNA was made to 
hybridize, it washed twice [ every / during 10 minutes ] at IxSSC, 0.1%SDS, and 65 degrees C, 
autoradiography was performed at -70 degrees C, and the electropositive clone was detected 
[0071] Consequently, eight clones are positivities and the clone was named pSF-NSl/RLV, #1, and 
2, 3, 5, 6, 7, 9 and 10, respectively. 

[0072] They are 0.05% trypsin and O.lmM about RK-13 cell in which the manifestation by the 
indirect fluorescent antibody technique carried out the check monolayer culture. After processing 
with an EDTA solution and making it a single cell, it distributes so that it may become [ ml ] MEM 
culture medium (5% calf serum, 0.22% sodium hydrogencarbonate) in 50,000 pieces /. It is the 
Lister stock and pSF-NSl/RLV of a vaccinia old stock to this cell solution m.o.i.=0.1 It inoculates 
separately so that it may become. The cell into which the virus was inoculated is put on 12 hole slide 
glass in 20microl / hole, and they are 37 degrees C and 5%C02. One evening is cultivated in the 
bottom. After distilled water's washing the cultivated slide glass once and being air-dry, it soaks in 
an acetone and 50% methanol mixture for 15 minutes 5 -20-degree C%, and fixes. Are air-dry after 
fixation, and the non-A-non-B-hepatitis patient blood serum diluted with PBS (-) 50 times is carried 
20microl / hole every, and is made to react for 40 minutes at 37 degrees C. The anti-man IgG-FITC 
indicator (goat) which washed 3 times after [ of a for / 40 minutes / PBS ] the reaction (-), and was 
diluted with PBS (-) 250 times is carried 20microl / hole every, and is made to react for 30 minutes 
at 37 more degrees C. Although fluorescence was not accepted in the cell with which the Lister stock 
was infected when it washed 3 times after [ PBS ] the reaction end (-) and having been observed with 
the fluorescence microscope, unique fluorescence strong against the cell with which pSF-NSl/RLV 
was infected was accepted ( drawing 3 ). 

[0073] the production transfer vector pAcYMl (Matsuura, Y et al. ~) of the production vector of the 
HCV (#4) origin NSl gene-expression (a) recombination virus xising example 3 baculo virus Full 
digestion of J.Gen. Virol., 68: 1233-1250, and 1987 is carried out by BamHI in reaction mixture (50 
mM Tris-HCl pH 7.5, lOOmM NaCl, 7mM MgC12). An equivalent phenol: Take an aqueous solution 
layer after extraction under chloroform, and place ethanol at quantitas duplex, in addition -80 
degrees C for 1 hour. pUC Full digestion of NSl was carried out by PstI and EcoRI by reaction 
mixture (100 mM Tris-HCl pH 7.5, 50mM NaCl, and 7mM MgC12), and after [ a phenol :chloroforai 
extraction ] ethanol precipitation was carried out similarly. 15000 For rpm and 10 minutes, carry out 
centrifiigal at 4 degrees C, and obtain precipitate. Smoothing of a DNA end was performed 
according to the manual of the branching kit (TAKARA SHUZO) which used T4 polymerase for 
each precipitate. By agarose electrophoresis, pAcYMl vector and NSl gene were refined and 
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ligation was performed at 16 degrees C overnight. Clone pBac-NSl in which the polyhedrin 
promotor was inserted in this direction in the recombination plasmid was obtained. 
[0074] Transfection transfection buffer-solution (20mMHEPES, ImM Na2 HP04, SmMKCl, 
140mM NaCl, lOmM glucose, pH 7.05) 57Qniicrol and baculovirus DNAlmicrog are poured 
distributively in a 2.0nil micro tube, and it is vector pBac-NSI to it 12microg is added and, finally it 
is made 950microl with distilled water. 2.5M If it is dropped little by little and puts at a room 
temperature for 30 minutes, agitating CaC12 SOmicrol lightly in a tube, precipitation of DNA will 
arise. This precipitation is lightly unfolded by the micropipette and it is 1x106. The cell (S. f. cell) of 
the cutworm origin of an individual is inoculated. If DNA liquid is thrown away after 1-hour gentle 
placement at a room temperature, 2.0ml MEDIUMU (10%FCS addition Grace's medium and 
GIBCO) is added and it cultivates for three days at 27 degrees C, PORIHE drine compounds can 
observe under a microscope in the nucleus of the infected cell. 

[0075] It rearranges by the plaque assay and a vims is chosen from the culture supernatant after the 
separation transfection of a recombination virus. Usually, siace a transfection is carried out and a 
105- 106 pfii/ml virus exists in the supernatant liqxxid on the 3rd, it dilutes and inoculates so that the 
plaque of 100 dish (35mm) hits may come out. One to 1.5x106 The cell of an individual is prepared 
for a 35mm dish, and the virus liquid diluted suitably is inoculated. Virus liquid is thrown away 1 
hour after and 2ml of multistory agar mediums is added. This agar medium dilutes with MEDIUMU 
the low melting point agar which melted and sterilized to 3% with distilled water beforehand to 1%. 
After the culture medium which carried out multistory solidifies, it carries out multistory [ of 
MEDIUMU which is 1ml ] fiirther. it cultivates for three - four days at 27 degrees C ~ neutral red is 
added and dyed and a plaque is distinguished Although an old stock forms a white plaque, it makes a 
plaque with a transparent recombination virus. The clone which repeated the plaque assay and 
purified fiirther the plaque considered to be a non-producing polyhedron recombination virus is 
obtained. 

[0076] (b) The vims in which NS 1 by the recombination virus carried out manifestation purification 
was infected so that it might become an S.f cell with 5 pfii / cell, and it cultivated at 27 degrees C 
for 24 hours. Added the 20microcurie 35S-methionine, performed cultivation for 4 hours, unique 
antigen protein was made to sediment by the immunoprecipitation method using the hepatitis C 
patient blood serum, and it analyzed by the SDS-polyacrylamide-gel-electrophoresis method (SDS- 
PAGE). Consequently, it was checked that the specific band of gp58 is accepted only in what carried 
out immunoprecipitation of the recombination vims infection cell by the hepatitis C patient blood 
serum, and NSl is discovered ( drawing 5 ). 

[0077] PGR is performed by the metiiod shown in the example 2 using the blood serum from cloning 
and the sequencing hepatitis C patient (#6) of an example 4HCV (#6) gene, and four kinds of PGR 
products are acquired. # The base sequence of 4 was made reference and the primer for PGR was 
compounded. In 5* non-translating field (A), IstPGR used kk30 and kk29-4:5 - 
AGTCCAGCAACGATGTGAGG-3^ and 2ndPGR used kk30 and kk31-4:5»- 

CGGGGAAGTTGAGGTGGTGT-3\ In IstPCR, in the structural gene core region (B), 2ndPGR used 
kk36-4:5'-AGAGGGTGGATCATGAGGAG-3* and aluminum-4:5*- 

GAGTCGTTTGTGAGATGGTA-3' using kk34 and A2. In the structural gene envelope field (G), 
IstPGR used Sl-4:5'.GTGAATTAGGGAAGAGGGAA-3' and Al 1, and 2ndPCR(s) used S2 and 
AlO. In the non-structural gene NSl and NS2 field (D), IstPGR used kk61-4:5'- 
TAAGGGGAGGTGGGAGATGA-3' and kk50, and 2ndPGR(s) used kk62 and 
A12:5TAGGGGGTGATAGGGGGAAG-3\ Agarose electrophoresis was performed after the PGR 
end and the specific DNA fragment was detected to four fields. pUGl 19 which is a cloning vector 
and by which Smal digestion was carried out Gloning of each DNA fragment was carried out by 
ligation, and the base sequence was determined using Sanger^s and others method of dideoxy chain 
stopping. The base sequence and presumed amino acid sequence of a HGV (#6) gene were shown as 
an array number 3 . 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

IDrawing 1] This drawing shows the strategy of HCV(#4)5' side gene structure and this gene 
cloning, 

FDrawing 2] This drawing shows the strategy of HCV(#6)5* side gene structure and this gene 
cloning. 

[Drawing 3] This drawing is the photograph which checked production of recombination NS 1 
protein by the manifestation of the recombination vaccinia virus containing NSl gene of HCV (#4) 
by the indirect fluorescent antibody technique. A lower photograph is control. 
[Drawing 4] This drawing shows tiie method of building recombination plasmdd pBac-NSl for 
incorporating NSl gene of HCV (#4) in a virogene, and pSF-NSl . 

[Drawing 5] This drawing is the photograph which checked the manifestation of HCV (#4) origin 
recombination NSl protein (gp58) by the recombination baculovirus by the immunoprecipitation 
method/SDS-PAGE using a hepatitis C patient blood serum. A lane 2 is control. 
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CLAIMS 



[Claiin(s)] 

[Claim 1] The DNA fragment containing the nucleotide sequence which carries out the code of all or 
a part of amino acid sequences shown by the array number 2 of a non-A-non-B-hepatitis virus 
antigen. 

[Claim 2] The DNA fragment which consists of all the nucleotides shown by the array number 2. 

[Claim 3] Amino acid number shown by the array number 2 From 192 DNA fragment which carries 

out the code of all or some of non-A-non-B-hepatitis virus ENV antigens to 383. 

[Claim 4] Amino acid number shown by the array number 2 From 384 DNA fragment which carries 

out the code of all or some of non-A-non-B-hepatitis virus NSl antigens to 810. 

[Claim 5] Amino acid niimber shown by the array number 2 DNA fragment which carries out the 

code of aJl or some of non-A-non-B-hepatitis virus NS2 antigens from 811 to 1051. 

[Claim 6] The DNA fragment containing the nucleotide sequence which carries out the code of all or 

a part of amino acid sequences shown by the array number 3 of a non-A-non-B-hepatitis virus 

antigen. 

[Claim 7] The DNA fragment which consists of all the nucleotides shown by the array number 3. 

[Claim 8] Amino acid number shown by the array number 3 From 192 DNA fragment which carries 

out the code of all or some of non-A-non-B-hepatitis virus ENV antigens to 383. 

[Claim 9] Amino acid number shown by the array number 3 From 384 DNA fragment which carries 

out the code of all or some of non-A-non-B-hepatitis virus NSl antigens to 810. 

[Claim 10] Amino acid mmiber shown by the array number 3 DNA fragment which carries out the 

code of all or some of non-A-non-B-hepatitis virus NS2 antigens from 811 to 1 03 1 . 

[Claim 11] The expression vector which introduces the DNA fragment of a publication into any 1 

term of claims 1-10 at the cloning part in the vector which exists in a promotor's lower stream of a 

river, and is obtained. 

[Claim 12] The expression vector according to claim 1 1 whose aforementioned vector is a virus. 
[Claim 13] The transformant which introduces an expression vector according to claim 11 or 12 into 
a host, and is got. 

[Claim 14] The transfomiant according to claim 13 whose aforementioned host is an animal cell. 
[Claim 1 5] It rearranges including all or a part of amino acid sequences of a non-A-non-B-hepatitis 
vims antigen shown by the array mmiber 2 or 3 (poly), and is the manufacture method of a peptide. 
The process which builds the expression vector which may make any 1 term of claims 1-10 discover 
tihte DNA fragment of a publication within a suitable host cell, and which can be reproduced. How to 
include the process which introduces the aforementioned expression vector in a host cell, and obtains 
a transformant, the process which the aforementioned transformant is cultivated [ process ] under the 
conditions which may make the aforementioned DNA fragment discover, and makes the 
aforementioned recombination (poly) peptide discover, and the process which collects the 
aforementioned recombination (poly) peptides. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLACK BORDERS 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ FADED TEXT OR DRAWING 



